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FOREWORD

1. This standard is approved for use by all Departnments and
Agenci es of the Departnent of Defense (DoD).

2. In accordance with DoD Instruction 4630.8, it is DoD policy
that all joint and conbi ned operations be supported by conpati bl e,
i nteroperable, and integrated command, control, comunications, and
intelligence (C31) systens. Al C3l systens developed for use by U S
forces are considered for joint use. The Director, Defense Information
Systenms Agency (DI SA), serves as the DoD single point of contact for
devel oping informati on technol ogy standards to achieve interoperability
and compatibility. Al C3l systens and equi pnent shall conformto
t echni cal and procedural standards for conpatibility and
interoperability.

3. ML-STDs in the 188 series (M L-STD 188- XXX) address
t el ecommuni cati ons desi gn paraneters based on conmerci al - of f-the-shel f
(COrs) technol ogies and are to be used in all new DoD systens and
equi prent, or maj or upgrades thereto, to ensure interoperability. The
M L- STD- 188 series is subdivided into a ML-STD 188-100 series,
covering comon standards for tactical and | ong-haul conmmunications; a
M L- STD- 188- 200 series, covering standards for tactical comunications
only; and a M L-STD 188-300 series, covering standards for |ong-hau
conmmuni cations only. Enphasis is being placed on the devel opment of
common standards for tactical and | ong-haul communications (the M L-
STD-188- 100 series). The ML-STD 188 series nay be based on, or make
reference to, Anerican National Standards Institute (ANSI) standards,
I nternational Tel ecommunications Union - Tel econmuni cation
St andar di zati on Sector (I TU-T) recomendations, International Standards
Organi zation (1SO standards, North Atlantic Treaty O gani zati on (NATO
st andar di zati on agreenents (STANAG, and other standards, wherever
appl i cabl e.

4. This standard conplies with Joint Staff direction requiring
that a new standard be devel oped to define all technical
characteristics essential for interoperability and perfornmance of
satellite communi cations (SATCOM term nals that use 5- and 25-kHz
ultra high frequency (UHF) demand-assigned multiple access (DAMVA)
SATCOM transponder channels. This standard defi nes mandatory system
parameters for planning, engineering, procuring, and using UHF SATCOM
termnals in joint operations.

5. Beneficial coments and any pertinent data which may be of use
in inmproving this standard shoul d be addressed to:

Def ense I nformati on Systens Agency

Joint Interoperability and Engi neering O gani zation
ATTN.  JEBBA

Fort Monmouth, NJ 07703-5613

by using the Standardi zati on Docunent | nprovenent Proposal
(DD Form 1426) appearing at the end of this docunent or by letter.
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1. SCOPE

1.1 Purpose. This standard establishes mandatory
requi renents applicable to satellite comunicati ons ( SATCOV
termnals required for time-division nultiple access
(TDMA) / demand- assi gned nul ti pl e access (DAMA) operation over
5-kHz and 25-kHz ultra high frequency (UHF) SATCOM channels. The
requi renents specified herein represent the m ninum set required
for interoperability along with desirable term nal design
obj ectives. Such requirenents nay be exceeded by equi pnent
devel opers to satisfy specific Departnent of Defense (DoD)
requi renents, provided that interoperability is maintained. For
exanpl e, the incorporation of additional standard and nonstandard
interfaces is not precluded.

1.2 Scope. This standard is mandatory within the DoD and
shal | be invoked by equi pnent specifications for all future
termnals required to operate in the DAMA node over 5-kHz and
25-kHz UHF SATCOM channels. Existing term nals undergoi ng nmaj or
nodi fication and term nals under devel opnent will conformto this
standard if DAMA operation over 5-kHz and 25-kHz UHF SATCOM
channel s i s required.

1.3 Application guidance. In this standard, the word shal
identifies mandatory system standards. The word shoul d
identifies design objectives that are desirable but not
mandatory. The ternms system standard and design objective are
defined in FED STD- 1037.

1/ 2
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2. APPLI CABLE DOCUMENTS

2.1 GCeneral. The docunents listed in this section are
specified in sections 3, 4, and 5 of this standard. This section
does not include docunents cited in other sections of this
standard or docunents cited in sections 3, 4 and 5 as recommended
sources for additional information or exanples. Wile every
effort has been nade to ensure the conpl eteness of this |ist,
docunent users are cautioned that they nust neet all specified
requi renents within docunents cited as mandatory in sections 3,

4, and 5 of this standard, whether or not they are |isted.

2.2 @Governnent docunents.

2.2.1 Specifications, standards, and handbooks. The
foll ow ng specifications, standards, and handbooks form a part of
this docunent to the extent specified herein. Unless otherw se
specified, the versions of these docunents are those listed in
the current issue of the DoD I ndex of Specifications and
St andards (DoDI SS) and suppl enents thereto cited in the
solicitation.

SPECI FI CATI ONS
DEPARTMENT OF DEFENSE

M L- C- 28883 Mlitary Specification for the
ANDVT, AN USC-43(V)

NSA NO. 82-2 NSA Performance and Interface
Specification for TSEC KG 84A,
General Purpose Encryption
Equi prrent ( GPEE)

NSA NO 87-01 KGVv-11 and KGV-11(E2) Interface
Specification

NSA NO. 88-4 Nat i onal Security Agency Interface
Specification for THORNTON
COVSEC/ TRANSEC I ntegrated Crcuit
(CTIC

NSA NO. CSESD- 14 Communi cat i ons Security Equi pnent
System Docunent for TSEC KY-57/58

(Copi es of ML-C-28883 are avail able fromthe
St andar di zati on Docunent Order Desk, 700 Robbi ns Avenue,
Bui | di ng 4D, Phil adel phia, PA 19111-5094. Copies of NSA
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docunents are available fromthe Director, National Security
Agency, ATTN. V32, 9800 Savage Road, Fort George G Meade, M
20755- 6000.)

STANDARDS
FEDERAL
FED- STD- 1037 d ossary of Tel ecommuni cation Terns
FED- STD- 1016 Tel ecomruni cations: Analog to

Digital Conversion of Radio Voice
by 4,800 Bit/Second Code Excited
Li near Prediction (CELP)

(Copi es of the above standards are available fromthe
St andar di zati on Docunment Order Desk, 700 Robbins Avenue, Buil ding
4D, Phil adel phia, PA 19111-5094.)

DEPARTMENT OF DEFENSE

M L- STD- 188- 181 | nteroperability Standard for
Si ngl e- Access 5-kHz and 25-kHz UHF
Satellite Communications Channels

M L- STD- 188- 182 Interoperability Standard for 5-kHz
UHF DAMA Term nal Waveform

(Copi es of the above standards are available fromthe
St andar di zati on Docunment Order Desk, 700 Robbins Avenue, Buil ding
4D, Phil adel phia, PA 19111-5094.)

2.2.2 Oher Governnent docunents, draw ngs, and
publications. The follow ng other Governnment docunents forma
part of this docunent to the extent specified herein. Unless
ot herwi se specified, the issues are those cited in the
solicitation.

DoD

DoDI SS Departnent of Defense |ndex of
Speci fications and Standards

[ Copi es of the DoDI SS are avail able by yearly subscription either
fromthe Superintendent of Docunents, U S. Governnent Printing

O fice, Washington DC, 20402 (for hard copy), or fromthe Defense
Printing Service Detachnment O fice, Building 4D, 700 Robbi ns
Avenue, Phil adel phia, PA 19111-5094 (for electronic media)].
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2.3 Non-Governnent publications. The follow ng docunents
forma part of this docunent to the extent specified herein.
Unl ess ot herw se specified, the issues of the docunents, which
are DoD adopted, are those listed in the issue of the DoDl SS
cited in the solicitation. Unless otherw se specified, the
i ssues of docunents not listed in the DoD SS are the issues cited
in the solicitation.

| BM
GA27- 3004 General Information -- Binary
Synchronous Conmmuni cations, |BM
Systens Journal, Reference Library,
GA27-3004 (1970)
2.4 Oder of precedence. 1In the event of a conflict

between the text of this docunent and the references cited
herein, the text of this docunent takes precedence. Nothing in
t hi s docunent, however, supersedes applicable | aws and

regul ations unl ess a specific exenption has been obtai ned.

5/ 6
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3. DEFI N TI ONS

3.1 Terns. Terns not listed below are defined in
FED- STD- 1037.

3.1.1 Access. The ability, permssion, or liberty to
communi cate with, or nmake use of, any systemresource.

3.1.2 Active ranging. The transm ssion and subsequent
reception of a burst signal used for estimating the range to a
satellite.

3.1.3 Address. A 16- or 14-bit code that uniquely
identifies a termnal input/output (I/0O port or network.

3.1.4 Automatic control (AC). An operating node that
all ows communi cations slots within the waveformto be dynam cally
assigned to termnals requiring access to the slots.

3.1.5 Binary phase-shift keying (BPSK). A formof PSK in
whi ch the instantaneous phase of the carrier can be either
unchanged or shifted 180 degrees. The information content of an
uncoded BPSK signal is 1 binary digit (bit) per synbol;
therefore, the synbol rate and the information rate are
i denti cal

3.1.6 Bit synchronization (clock lock). The condition
achi eved when significant transitions of the recovered data rate
cl ock are phase-stable to within 25 percent of the bit period.

3.1.7 Burst. Atinme-limted transm ssion conposed of a
synchroni zation preanble and a finite-length data streamthat are
formatted into interleaver block pairs.

3.1.8 Burst rate. The over-the-air transm ssion rate
(rmodul ation rate) in synbols per second (sps).

3.1.9 Carrier acquisition. The condition achieved when a
receiver carrier reference is coherent in frequency and phase
with the receive signal

3.1.10 Channel control orderwire (CCON acquisition. The
termnal’s status when it has successfully achieved error free
reception of a CCON Master Franme (checked by CRC).

3.1.11 CCOWtine slot. The tinme slot through which a
termnal receives CCONtransm ssSions.
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3.1.12 Channel control orderwire (CCON. The transm ssions
froma controller that control the waveformand its usage, such
as frame nunber, encryption synchronization counts, user tinme
sl ot assignnents, and franme format in current use.

3.1.13 Channel resources. The available tinme, bandw dth,
and power of a channel.

3.1.14 Circuit nunber. A 5-digit decinmal nunber that
identifies a tinme slot when operating in the DC node.

3.1.15 Control channel. A 25-kHz DAMA channel on which a
channel controller (CC) transmts CCOWnessages and the frame is
segnented for termnals to transmt return channel contro
orderwire (RCCOWN, link test, ranging, and user comrunications
signal s.

3.1.16 Controller. An entity that establishes frame format
and systemtimng. |In the AC node a controller also assigns
wavef orm access to users.

3.1.17 Cyclic Redundancy Check (CRC). A type of error-
detection schene that uses parity bits generated by pol ynom al
encodi ng and decoding algorithnms to detect transit-generated
errors.

3.1.18 Denmand-assigned single access (DASA). An access
schene in which a SATCOM channel is assigned for single access
t hrough the DAMA control systemin accordance w th demand.

3.1.19 Differentially encoded quadrature phase-shift keying
(DEQPSK). Quadrature phase-shift keying (QPSK) that has been
differentially encoded. DEQPSK is used to resolve the phase
anbiguity of digital data recovered fromdenodulation. It is not
used for error detection or correction. See 5.5 and QPSK.

3.1.20 Distributed control (DC). An operating node in
which a termnal's access to a communi cations slot is preassigned
(both tinme slot and franme format).

3.1.21 Even link test tine slot. A link test tine slot
used to perform dedi cated rangi ng neasurenents when the receive
frame count is even

3.1.22 Field. A specific portion of a nessage.

3.1.23 Fill bits. Fill bits are used to conplete the | ast
i nterl eaver bl ock and nust be zero.

8
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3.1.24 Flush bits. All-zero bits added to a data field
prior to encoding to provide proper convol utional encoder
oper ati on.

3.1.25 Format. The structuring of a frame into time slots
for the transm ssion and reception of CCON RCCOW ranging, |ink
test, and user conmmunications bursts.

3.1.26 Format nunber 1. The frane structure in effect when
subformat B-1 is selected. Used to reduce contention for
hal f-duplex termnals [at radio frequency (rf)] that require
comruni cations on two 2400-bps circuits.

3.1.27 Format nunber 2. The frame structure in effect when
subformats B-00 or B-2 through B-F are sel ected.

3.1.28 Frane. A wunit of tinme on a channel. A frame is
1. 3866... seconds long and is subdivided into waveform over head
slots and user tine segnents. (See Franme subformat.)

3.1.29 Franme count. The sequence in which a particular
frame occurs. The frame count is defined by a 21-bit field
transmtted by the controller in each master frane.

3.1.30 Frame format. The frane time-slot configuration
defined by the conbination of frame subformats in use for user
segnents A, B, and C. Also refers to the 3-digit hexadeci ma
(HEX) code used to specify this configuration.

3.1.31 Frane lock. The status a term nal achieves when it
has recei ved and detected the precise |ocation of two consecutive
CCONM. A termnal that achieves this status is considered to
have properly established receive frane tim ng.

3.1.32 Frane lock loss. The condition of a term nal that
has not decoded any CCONfor 5 mnutes for DC node and 2 m nutes
for AC node

3.1.33 Franme subformat. The tine-slot configuration of
user conmuni cations segnents A, B, or C Also refers to the
1-digit HEX code used to specify this configuration.

3.1.34 Frane tine delay. Tine delays introduced due to
conversion of a continuous data streaminto burst-formatted data
bl ocks.

3.1.35 Frequency code. An 8-bit code that defines the
uplink and downlink frequency pair of a satellite transponder.

9
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3.1.36 Frequency switched connection. A tinme-slot
connection on a channel other than the one where the term nal
recei ves CCOWN

3.1.37 Frequency switching. The ability of a termnal to
transmt and receive in nmultiple channels within the sane frane.

3.1.38 Frequency uncertainty. The difference between a
recei ved signal's expected frequency and its actual frequency.
Frequency uncertainty results when (1) a difference in frequency
bet ween reference oscillators exists, (2) doppler effects cause
frequency shifts, or (3) frequency-setting inaccuracies occur.

3.1.39 Full duplex. (1) Communications that occur in both
directions (transmt and receive) within one frame. (2) A
term nal characteristic that signifies the capability to
si mul t aneously receive and transmt rf signals.

3.1.40 CGuard group. A group of termnals that have a
common guard addr ess.

3.1.41 @uard list. A set of addresses for which a term nal
recei ves services.

3.1.42 Cuard tine. Tine interval within a franme that
prevents overlap of transm ssions that could occur due to timng
di fferences between transmtting term nals.

3.1.43 Half duplex. A termnal characteristic that allows
recei pt and transm ssion of signals, but not both at the sane
tine.

3.1.44 Hone channel. The control channel that a term nal
uses to receive its CCOWNnessages and transmt its RCCOW and
ot her system support nessages.

3.1.45 Inclination angle. The angle between a satellite's
orbital plane and the earth's equatorial plane.

3.1.46 Indicator. A synbol, flag, or signal that serves to
identify a specific state or item

3.1.47 Input/output (1/O data rate. The rate in units of

bits per second (bps) at which bits are sent to or received from
an |/ O devi ce.

10
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3.1.48 Key generator (KG day. A 3-bit code that defines
the daily or weekly nobde of operation used to prepare the
orderwi re KG

3.1.49 KG nenory. A 3-bit code that defines one of eight
menory | ocations in which the KG keys used for orderwre
encryption and decryption are stored.

3.1.50 KG net nunber. A 5-bit code used to prepare the KG
whi ch encrypts the CCOW and RCCOW

3.1.51 KG ID nunber. A unique 16-bit identification nunber
associated wth the orderwire encryption/decryption device. The
KG I D nunber is the sane as the term nal base address.

3.1.52 Link test tine slot. A shared tine slot used by a
termnal to evaluate its link conditions or neasure two-way range
to the satellite. A link test is perfornmed only in odd-nunbered
frames; range neasurenents are performed only in even-nunbered
franes.

3.1.53 Master frame. A franme occurring once in every eight
frames that identifies the current waveform format and ot her
configuration paraneters.

3.1.54 WMaster frame epoch. A set of eight contiguous
frames, beginning wwth a master frane.

3.1.55 Mdulo. A mathematical function that yields the
remai nder of a division.

3.1.56 Nonregenerative transponder. A transponder (e.g., a
satellite repeater) in which digital signals are not
reconstituted.

3.1.57 Operator. The person who controls and operates a
communi cations termnal or controller

3.1.58 Orderwre. The portions of a TDVA frame used for
transm ssi on of managenent, control, and status information
bet ween channel controllers and term nal users. See channel
control orderwire (CCON and return channel control orderwre

( RCCOW .

3.1.59 Oiginator. A person or termnal that initiates a
conmuni cati on
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3.1.60 Pad bits. Pad bits are used both before and
foll ow ng user data when insufficient user data is present to
fill the data portion of a burst.

3.1.61 Passive ranging. A process by which a term nal
determ nes signal propagation tine to a satellite by neans other
than transmtting a ranging signal

3.1.62 Preassigned service. A type of service whose tinme-
sl ot assignnent is scheduled and set up well in advance of being
used.

3.1.63 Preenpted service. A service that has been
interrupted to allow for higher-precedence services.

3.1.64 (Quadrature phase-shift keying (QPSK). A form of PSK
in which the instantaneous phase of the carrier can be either
unchanged, shifted +90 degrees, or shifted 180 degrees. QPSK may
be represented as two i ndependent binary bit streans nodul ated
onto the in phase (1) and quadrature phase (Q conponents of the
carrier. The information content of a QPSK signal is 2 binary
digits (bits) per synbol; therefore, the synbol rate is one-half
the information rate.

3.1.65 Queued service. A service request in queue, waiting
to be assigned conmuni cati ons resources.

3.1.66 Range. The round-trip distance between a satellite
and a terminal within the satellite footprint. (Because signa
propagation velocity is constant, term nals neasure range in
units of tine.)

3.1.67 Range |lock. The status a term nal achieves when it
has determned its range tinme delay with an uncertainty of |ess
than or equal to 875 mcroseconds (Fs). [Termnal transm ssions
are inhibited (except for active ranging transm ssions) until the
term nal achieves this status.]

3.1.68 Range tine slot. A shared slot used to neasure
two-way range to the satellite.

3.1.69 Ranging. A process by which a term nal determ nes
the propagation tinme to the satellite: to establish uplink
timng. See active ranging and passive ranging.

3.1.70 Ranging epoch interval. The interval between
schedul ed dedi cated ranging attenpts by a term nal.

12
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3.1.71 Requested party. The address to which a call is
pl aced.

3.1.72 Requesting party. The address of the 1/0O port
initiating a call.

3.1.73 Return channel control orderwire (RCCON. A TDVA
slot used by the termnals to (1) request, fromthe channel
controller, access to the waveform (2) respond to channel
controller requests with information such as status and
configuration; and (3) transfer conputer data to other termnals.

3.1.74 Satellite footprint. The area of the earth's
surface fromwhich termnals are able to access a particular
satellite.

3.1.75 Segnent. A portion of a franme allocated to users
for communi cating. The segnment is further divided into tine
periods called tine slots.

3.1.76 Service. A specified set of information transfer
capabilities provided to a group of users by a DAMA system

3.1.77 Slant range. The one-way di stance between a
satellite and a termnal within the satellite's footprint.
(Because signal propagation velocity is constant, termnals
measure range in units of tine.)

3.1.78 Slave channel. A DAMA channel (5- or 25-kHz) used
only for user conmunications and not for reception or
transm ssion of orderwire or system support nessages. Channel
timng is derived fromsynchronization with the CCONon the
control channel

3.1.79 Slot connect. A connection between a termnal's I/0O
port(s) and a conmuni cations slot in a TDVA frane.

3.1.80 Slot nunber. A 5-bit code that identifies a tine
sl ot when operating in the AC node.

3.1.81 Special frane format. A frame format in which one
or nore of atermnal's subformats may differ fromthe frane
format indicated in the master frane.

3.1.82 Subformat. See Franme subfornmat.

3.1.83 Synbols per second (sps). The unit of neasure of
the nodul ation rate. The nodulation rate in sps is calculated by

13



M L- STD- 188- 183A

dividing the bit rate, after forward error correction (FEC), by
the nunber of bits per synbol.

3.1.84 System support slots. Those portions of a control
channel allocated for termnals to performlink test and rangi ng
oper ati ons.

3.1.85 Term nal base address. The address of the | owest
nunbered 1/0O port attached to a term nal

3.1.86 Tinme chip. One cycle of a 19,200-Hz oscill ator
(approxi mately 52 m croseconds).

3.1.87 Tinme slot. A fraction of the TDMA franme al |l ocat ed
for a specific control function or support function (CCON RCCON
Range, and Link Test) or user communications.

3.1.88 User tinme slot. A fraction of the waveformfrane
that carries user-to-user comrunications (such as encryption
preanbl es, independent network protocols, and encrypted data).

3.1.89 Waveform The conbinati on of baseband signal
structure, rf signal structure, and conmuni cations protocols that
provides a framework wi thin which coordi nated comuni cati ons can
be effected.

3.2 Abbreviations and acronyns. The abbrevi ations and
acronyns used in this standard are defined as foll ows:

AC aut omatic control

ACE adj acent channel em ssions

ANDVT Advanced Narrowband Digital Voice
Ter m nal

BCD bi nary- coded deci mal

BER bit error rate

bps bits per second

BPSK bi nary phase-shift keying

BSC bi nary synchronous comruni cati ons

CALL ACK Call Acknow edgnent

CcC channel controller

CCow channel control orderwire

CELP code-excited linear prediction

COVSEC communi cations security

CRC cyclic redundancy check

CTIC COVSEC/ TRANSEC I ntegrated Circuit

CvSD continuously variable slope delta
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DANMA
DASA
dB

dBW

DC
DEQPSK

Dl SA

DoD
DoDlI SS

B/ N,
El RP

ECM
ELT

FEC

FLTSATCOM

FSCS

HEX
Hz

|

| D
1/ 0O

JCS
kbps

KG

kHz
ksps
LEASAT
LPN

LSB

M L- STD
VEB

N A

nm

NMCS

OTAR

ppm
PSK

M L- STD- 188- 183A

demand- assi gned nultiple access
demand- assi gned singl e access
deci bel

deci bel referenced to 1 watt

di stributed control
differentially encoded quadrature
phase-shift keying

Def ense I nformation Systenms Agency
Depart nent of Defense

DoD I ndex of Specifications and
St andar ds

energy-per-bit to noi se-power-spectral -
density ratio

effective isotropically radi ated power
enbedded CTI C nodul e

even link test

forward error correction
fleet satellite communications
Fleet Satellite Conmunications System

hexadeci mal
hertz (cycles per second)

i n phase
identification
i nput / out put

Joint Chiefs of Staff

kil obit(s) per second
key gener at or

kil ohertz

kil osynbol (s) per second

| eased satellite
Legendre pol ynom al
| east significant bit

mlitary standard

mllisecond _

nost significant bit

not applicable

nautical mle

National Mlitary Command System
over-the-air rekeying

part(s) per mllion
phase-shift keying
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Q guadr at ure phase

QPSK guadr at ure phase-shift keying

RCCOW return channel control orderwire

rf radi o frequency

RFI radi o frequency interference

RT receiver/transmtter

SATCOM satellite conmunications

SOQPSK shaped of fset quadrature phase-shift
keyl ng

sps synbol s per second

TDVA time-division nultiple access

TRANSEC transm ssion security

TSO Tinme Slot Zero

UHF ultra high frequency

Ms m cr osecond

16



M L- STD- 188- 183A

4. GENERAL REQUI REMENTS

4.1 TDWA/ DAMA. The waveformdefined in this standard
allows nmultiple users to access a single, nonregenerative 5-kHz
or 25-kHz ultra high frequency (UHF) satellite transponder. The
waveform al so all ows an automatic controller to have either
preassigned or real-tinme control of multiple channels. The
wavef orm provi des for two nodes of operation: automatic control
(AC) and distributed control (DC). This standard defines the
m nimuminteroperability requirenents for a termnal to function
in the AC and DC nodes and specifies m ni mum opti onal
requirenents for a termnal to operate as a DC node channel
controller. The waveform accommbdates mnulti pl e i nput/output
(I1/O bit rates and radio frequency (rf) synbol burst rates as
wel | as the dynam c assignnent of users between channel s.
Qperation of the waveformis transparent to the user baseband
equi pnent except for TDVA frame-tine del ays.

4.2 GCeneral waveformstructure. Miltiple access to a
singl e channel is supported using a comruni cations techni que
known as tinme-division nmultiple access (TDVA). In TDVA the
channel tinme is divided into repetitive equal-length intervals
known as frames. The franes for this waveform which have a
duration of 1.3866... seconds, are subdivided into smaller tine
intervals known as tinme slots. There are three general types of
time slots: (1) orderwire tinme slots, used for access control
and timng, (2) system support tinme slots, used for term nal
ranging and link quality testing, and (3) user tine slots (also
cal l ed comuni cations tinme slots or slots), enployed for baseband
communi cations. Channels with franes having all three types of
tinme slots are hereinafter referred to as control channels. In
this waveform only 25-kHz channels can be configured as control
channels. Figure 1 depicts the frame structure of a 25-kHz
control channel (format nunber 2 is depicted). Format nunbers 1
and 2 are discussed in 5.1.1.1. Channels with frames having only
communi cations tinme slots are hereinafter referred to as sl ave
channels. Both 5-kHz and 25-kHz channels can be operated as
sl ave channels. 25-kHz slave channels use the sane user segnents
as control channels. Figure 2 depicts the user segnent structure
for 5-kHz sl ave channel s.

4.2.1 Control channel frane format. The 25-kHz control
channel frane is subdivided into tinme slots assigned for (a)
orderwi re comruni cations [channel control orderwre (CCON and
return channel control orderwire (RCCON]; (b) system support
functions (range tinme slot and link test tinme slot); and (c) user
segnents A, B, and C. User segnents A B, and C each conprise
multiple user tine slots, as shown on Figure 1 and specified in
5.1.1.2. The TDMA franes are sequentially nunbered. The frane
count is started at 24 by a CCONTine Slot Preparation nessage
described in 5.2.1.1.2.17 and is increnented by one until the
next CCONTinme Slot Preparation nessage.
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11.0933 seconds
< MASTER FRAME EPOCH >

FraNme FI(ITIE e o o Flilairr;e
(Master Frame)

1.38666 seconds
< FRAME
L
|
c R | N |R
¢ User A kK |C User User
Segment| N C Segment Segment
v?/ A G|t |0 B* C*
E E |W
S
T
% N
OO
Slot Slots
User User User
¢——— Segment Segment > Segment
A B C
User User User User User User User User User User
Slot Slot |'!'! Slot Slot Slot Slot tee Slot Slot Slot | ' Slot
*%
Preamble Data Guard
Time

* Format number 2 is shown here for illustration purposes. Position and length of
these segments/slots vary, depending on selected frame format.

x% Depicted are the three parts of a user time slot (preamble, data, and guard time).

Fl GURE 1. General 25-kHz TDMVA/ DAMA wavef orm
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1.38666 sec

User Segment

User
Slot

User

Slot Slot

User
Slot

User

Guard

Preamble Data Time

Fl GURE 2. 5-kHz sl ave channel frame format.

When the three | east significant bits (LSB) of the frane count
are all zeros, the frane is known as a master frane. A set of

ei ght contiguous frames, beginning wth a master frane, defines a
mast er franme epoch. Each of the five types of tine slots
required for interoperability in the 25-kHz TDVA/ DAMA waveformi s
defi ned bel ow

a. CCOWtine slot. The channel controller broadcasts a
CCOW nessage during the CCONtine slot in each frame. The CCOWN
message contains information required for controlling access to
5-kHz sl ave and 25-kHz control and slave channel tine slots.

b. RCCOWNtime slot. The RCCONtine slot provides tinme for
users to send information (including requests for access to user
and system support tinme slots) to the channel controller and to
transfer conputer data to other term nals.

c. Range tine slot. The range tine slot provides tinme for
users (including the channel controller) to transmt and receive
their owm data streamfor the purpose of cal culating range to the
satellite, based on nmeasured round-trip propagation tine.

d. Link test tine slot. The link test time slot provides

time for users (including the channel controller) to transmt and
receive a test data streamto determne the current operating
condi tions, based on neasured bit error ratio (BER) and C/ N..
The link test time slot is also used to perform dedi cated rangi ng
measurenents, as specified in 5.1.4.1.2, when the link test tinme
slot is in an even-nunbered frane. This is known as an even |ink
test (ELT) tinme slot.

e. User time slot. User tine slots are allocated for
transferring baseband data between and anong users. User tine
sl ots have associated with them specific baseband, coding, and
burst rates.
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4.2.2 Slave channel frame format. Channels designhated as
sl ave channels are used only for user conmunications and are not
enpl oyed for orderwire nessage exchange or other system support
functions. User communications are provided on these channel s,
as discussed in 4.2.2.1 and 4. 2. 2. 2.

4.2.2.1 25-kHz sl ave channel frame. A 25-kHz sl ave channel
frame has no tinme slots allocated for orderw re exchange or
system support functions. The possible user segnent subformats
are the sane as those available in the control channel frane
defined in 4.2.1. Figures A-1 through A-3 depict 25-kHz user
segnent tine slots.

4.2.2.2 5-kHz slave channel frame. A 5-kHz slave channel
frame has designated tinme slots for user conmunications (see
Figure 2). A 5-kHz slave channel franme has no tine slots
al l ocated for orderw re exchange or system support functions.
Figure A-4 depicts 5-kHz slave channel user segnent tine slots.

4.3 Time slot structure. Each transmssion within either a

control or slave channel tinme slot consists of two elenents: (1)
a synchroni zation el enent (preanble) -- a known signal the
receiver needs for carrier, bit, and data synchronization -- and
(2) a data elenent in which the information is transmtted.
GQuard tine is allocated for each tinme slot to avoid user-to-user
interference across adjacent tine slots. The receiving equi pnent
achieves carrier and bit synchronization for each burst within a
time slot in the waveform

4.4 User access and waveformcontrol. The nethod of user
access to comunications tine slots within the waveform depends
on whether the waveformis operated in the AC or DC node.

4.4.1 DC node. In the DC node, access to conmunications
time slots is prearranged. The channel's frame format shall be
made known to the term nal operator in this node. Comrunications
tinme slots are uni quely nunbered and Preassigned for specific
purposes. Figures A-1 through A-3 illustrate the multiple
conbi nations of configurations of comrunications tinme slots in
each user segnent based on the format specified for each segment.
The term nal operator interface is used to directly connect the
termnal 1/O ports to communications tine slots. The operator
selects the satellite channel on which the term nal operates.

4.4.2 AC Mode. In the AC node, term nal access to either
5-kHz or 25-kHz channel communications tine slots is assigned
t hrough CCOW nessages transmtted by the channel controller (CC)
on a control channel (the termnal's honme channel). A term na
shall use the honme channel to receive and transmt all orderwre
messages. Through exchange of orderw re nessages, term nals nmay
request or be directed to communicate in a tinme slot on (1? t he
term nal's honme channel, (2) another 25-kHz control channel, (3)
a 25-kHz sl ave channel, (4) a 5-kHz slave channel, (5) a 25-kHz
demand- assi gned single access (DASA) channel, (6) a 5-kHz DASA
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channel, or (7) a ML-STD 188-182-conpliant 5-kHz DAMA channel

All termnals shall be automatic frequency-sw tching capable and
shall switch to the appropriate channel as directed by the
controller. Wen directed to a DASA channel, term nals shal
operate in accordance with ML-STD-188-181. When directed to a
5-kHz DANMA channel, operation shall be as specified in ML-STD
188-182. When a termnal is assigned to comrunicate in a tine
sl ot on another 25-kHz control channel or a 5-kHz or 25-kHz sl ave
channel, the termnal shall frequency-switch to that

comuni cati ons channel during the period of the assigned tine
slot to transmt and receive baseband data. Term nals that
report (see 5.2.1.2.2.10 h) they are not configured for automatic
frequency-switching wll not be assigned to comunicate on a
channel other than their honme channel. The term nal shal
continue to exchange orderwi re nessages on its hone channel

There is no requirenent for a termnal operator to know the frane
format on an AC channel. A channel's frane fornmat and subf or mat
can be dynam cally adjusted by the controller to reflect changing
comrmuni cati ons demands and priorities. Wen the frane fornmat of
t he channel on which the termnal is being assigned a

communi cations tine slot is different fromthe frane format of a
termnal's honme channel, the channel controller will send a

CCOW Speci al Format Change Order to the termnal prior to issuing
a tinme-slot connection conmand (see 5.2.1.1.2.4 and 5.2.1.1.2.7).
A termnal shall also performlink tests (as assigned) and
rﬁngin? in the appropriate system support tinme slots on its hone
channel .

4.5 Systemtimng. The termnal shall achieve CCOWN
acqui sition on the hone channel for network entrance and frane
synchroni zation. A term nal shall determ ne the |ocation of user
tinme slots on its hone channel, on another control channel, or on
a slave channel relative to the CCONtine slot on its honme
channel. The channel controller will direct termnals to
communi cate on sl ave channels and other control channels only if
they are on the sane satellite as the hone channel.

4.6 Oderwire nessages. The termnal shall be able to
recei ve and process CCOW commands (see Tables | and I1) and
gegerate RCCOW r equest s and responses (see Tables 11
and 1V).

4.7 User termnal I/O ports. There shall be a maxi num of
eight 1/O ports per termnal. Applications requiring nore than
eight 1/0O ports shall consist of two or nore |ogical termnals,
each with a maxi num of eight 1/O ports. The | owest nunbered I1/0O
port is the term nal base address, and the address for each I/0O

ort shall be sequentially assigned starting with the term nal
ase address.
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TABLE |I. CCOW nessages, AC node.
COVIVAND PURPOSE
Mast er Frame Est abl i shes channel tinming and crypto
synchroni zati on.
No Conmmand Sent when the channel controller has no other
command to issue.
Sl ot Di sconnect Cancel s user tine slot assignnent. Disconnects one

or nore users froma communications tine slot or
tears down an entire conmuni cations service.

Sl ot Connect

Assigns a user tine slot for baseband
comuni cati ons on a 25-kHz control channel
or 25-kHz sl ave channel

or a 5-

Li nk Test and Range
Frame- Nunber Assi gnnent

Aut horizes use of link test tinme slots or assigns a
new dedi cated range tine slot.

Channel Contr ol Coor di nat es handover of control to new controller

Handover Request

Speci al Format Change Directs waveform frane format change.

O der

Call Cancel ed Notifies user that a requested call is cancel ed.

TDVA Channel Assigns a termnal to a new hone channel or a

Reassi gnnment M L- STD- 188- 182 channel

DASA Channel Assignnent |Assigns a communi cati ons service on a 5- or 25-kHz
DASA channel for the duration of a call or until a
tinmer expires.

Enter Quard Li st Enters addresses into a termnal's guard list.

Del ete from Quard List |Deletes addresses froma terninal's guard |ist.

Call Waiting Notifies user that call from another user is
wai ting.

Call In Queue Notifies user that requested call has been placed
in queue.

Conputer Data Transfer |Transfers data (4 bytes) to user.

| nformati on Request

Asks user for status information report;
di sconnects constant key offender; communi cates
information froma controller to a user

Zeroi ze

Zeroi zes orderwi re encryption device.

Time Slot Preparation

Directs change in orderwire encryption device
pr epar ati on.

Request ed Party Notifies user that requested party is not
Qut - of - Servi ce avai | abl e.
Transmt Control Enabl es or inhibits all transm ssions on a channel

Satellite Epheneris
D?ta (Message 1, 2 or
3

Provi des satellite ephenmeris data for the two
satellites in the coverage area
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TABLE I1. CCOW nessages, DC node.
COMVAND PURPCSE
Mast er Franme Est abl i shes channel timng and crypto
synchroni zati on.
No Command Sent when the channel controller has no

ot her command to i ssue.

| nf or mati on Request

Asks user for status information report;
di sconnects constant key of fender.

Zeroi ze

Zeroi zes orderwire encryption device.

Time Sl ot Preparation

Directs change in orderw re encryption
devi ce preparation

TABLE ||

RCCOW nessages, AC node.

COVIVAND

PURPOSE

Status Report B

Reports term na
and st at us.

| /O port configuration

Data Transfer (Type A
or Type B) (optional)

Transfers data between users.

Li nk Test Request

Requests access to link test tine slot.

Cal | Conplete Notifies controller that user is finished
with call.

Qut - of - Servi ce Notifies controller that user /O port
wi |l not be available for connections for

an estinmated period of tine.

| nf ormati on Report

Responds to information request;
constant key condition.

reports

Two- Party Request

Requests connection to one party or to a
net wor k.

Conf erence Request

Conference Party List

Requests establishment of a conference
call with up to five users.

C/'N, and Link Test
Resul ts

Reports C/'N, and link test results.

Status Report A

Reports term nal conmunications
capabilities and I/ O port connection
st at us.

Acknow edge Channel
Control Request

Acknow edges channel control handover
request (used only by term nal performng
channel control function).

GQuard List Report

Reports current guard |ists.

Pagi ng Requests paging of up to three parties.
Cancel Call (Two Requests cancel lation of call.
Party or Conference)

23




M L- STD- 188- 183A

TABLE |1 V. RCCOW nessages, DC node

COMVAND PURPOSE

Data Transfer (Type A or Transfers data between users.
Type B) (optional

| nf or mati on Report Responds to information request;
reports constant key condition.

4.8 Term nal performance requirenents. The termnal transmt
power received at the satellite shall be at |east -163 decibels (dB)
relative to 1 watt (dBW. The term nal receiver systemshall be
designed to provide error-free reception of the CCOWNburst for at
| east 999 of 1000 CCOW bursts, with a confidence of 98 percent when
the controller power received at the satellite is at |east -163 dBW
Error-free reception requires both successful acquisition of the
burst and error-free reception of all data covered by the CRC
Term nal specifications should define the paraneters that nust be
met to conply with the requirenents of this paragraph.
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5. DETAI LED REQUI REMENTS
5.1 Waveform characteristics.

5.1.1 TDWVA frame structure. The TDVA frame has a duration
of 1.3866... seconds. On a control channel the frame includes
the followng: (1) a CCONtinme slot for control commands and
synchroni zation; (2) an RCCONtinme slot for term nal access
requests and status reports; (3) a range tine slot for ranging;
(4) alink test tine slot for ranging and link quality
eval uation; and (5) user segnents A, B, and C. A 25-kHz sl ave
channel consists only of user segnents. The user segnents are
further divided into user tinme slots. Positioning of the various
tinme slots within the frame can be in format nunber 1 or format
nunber 2, as shown on Figure 3. Termnals shall be able to
operate on 25-kHz channels within the frame format configuration
and restrictions defined in 5.1.1.1 a. None of the five types of
tinme slots shall be used for any purpose other than as specified
inthis standard. Termnals shall transmt only in a tinme slot
that is part of the current frame format or assi gned speci al
frame format (see 5.2.1.1.2.7). A 5-kHz slave channel consists
only of a user segnent as shown on Figure 2.

5.1.1.1 User segnent structure.

a. 25-kHz channels. The structure of the user segnents for
both control and sl ave 25-kHz channel s can be arranged in a TDVA
frame in either of two ways as shown on Figure 3. The
subdi vi sion of each user segnment into tinme slots is defined by a
hexadeci mal subformat indicator. Valid subformat indicators are
specified in Appendix A (See circled values to |left of Figure
4A for exanple.) TDVA format nunber 1 applies whenever the user
segnent B subformat indicator is 1. |If the user segnent B
subformat indicator is a value other than 1, TDVA format nunber 2
applies.

1. Format nunber 1. |In format nunber 1, the B segnent is
divided into two subsegnents, B-1(A) and B-1(B), to allow
hal f-duplex (at rf) termnals to fully participate in two
2400-bps circuits within the same frame. Format nunber 1 is used
whenever subformat B-1 is selected. Any of the subfornmats of
segnents A and C may be sel ect ed.

2. Format nunber 2. Format nunber 2 is used whenever
subformat B-1 is not selected. Any of the subformats of segnent
A may be selected. Wien subformat B-00 is sel ected, segnent Cis
not used. The selection of subformat B-E restricts the C segnent
to an E selection as well. There are no other restrictions on
sel ection of the C segnent subfornmat.
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b. 5-kHz slave channels. The TDVA frame for 5-kHz sl ave
channel s includes only user tine slots as shown on Figure 4B and
in Appendix A, Figure A-4. The user tinme slots are allocated
within the frame to provide the termnal with the capability to
switch to the assigned 25-kHz control channel to receive the CCON
and enpl oy the system support tinme slots w thout extensive
conflicts for half-duplex (at RF) termnals. These conflicts
woul d result fromtransmtting and receiving on a user tine slot
while at the sane tinme needing to receive the CCONor use the
system support functions.

5.1.1.2 User tinme-slot structure. As shown on Figure 4 and
in Appendi x A, each user tine slot has an associ ated baseband
data rate [user data rate in bits per second (bps)], burst rate
[over-the-air transm ssion rate in synbols per second (sps)], and
forward error correction (FEC) code rate (1/2, 3/4, 7/8, or 1).
Dependi ng on the node of operation (AC or DC), each 25-kHz user
time slot is identified by an AC sl ot nunber (1-23, represented
by a 5-bit code) used in conbination with the frane format, or by
a DC circuit nunber (a 5-digit code). For exanple, on Figure 4A
(Typi cal 25-kHz channel user tinme slots) the | eftnost user tine
slot in the first row (segnent A-1) has an AC slot nunber of 1, a
DC circuit nunmber of 10033, a baseband data rate of 75 bps, a
burst rate of 9.6 ksps, and a FEC code rate of 1/2. For 5-kHz
sl ave channel s, the sane information is provided except there is
no DC Circuit nunber required, the guard tine nay be allocated at
t he begi nning and end of the tinme slot, and the total size of the
time slot is provided as shown on Figure 4B.

5.1.2 Preanble structure. Each rf transm ssion shall begin
wi th a synchronization preanble. The preanble structure, as it
relates to the burst rates and tine slot types, shall be as
specified on Figure 5. The latter portion of the synchronization
preanbl e shall be a Legendre polynom al (LPN) whose length is
defined on Figure 5 and whose content is specified in Table V.
The first synbol following the LPNis the first synbol of the
time slot data field. The terminal's specification for bit error
rati o (BER) and acquisition performance under degraded |ink
condi tions should be used to determ ne how nmany LPN bits nust be
correctly received for a burst to be considered acquired.

5.1.3 Timng requirenents. To operate within the waveform
each term nal nust adhere to receive and transmt timng
requi renents. Each 1.3866... second TDVA frane i s subdivided
into 26624 time chips, with each time chip having the duration of
a single cycle of a 19.2-kHz clock. Al timng wthin the franme
is specified in units of tinme chips. Receive timng is attained
when the term nal has achieved frame |ock. Franme lock is
initially achieved by the term nal when two consecutive CCOMN
have been detected as described in 3.1.30. Frane lock is |ost
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1 2

3

75 9.6 112 75 9.6 112
10033 10034

75 9.6 1/2
10035

1200 19.2 3/4
10481

AC SLOT NUMBER

LEGEND:

Baseband Rate - Burst Rate - Code Rate
DC Circuit Number

FIGURE 4A. Typical 25-kHz channel user time slots.

C R T R
C C
o A ﬁ g c Control Channel Structure
w g t |o (Format 2)
e w
1
4800 3840 3/4
2371 26128 367 391 (23000)
2
4800 3840 7/8
5803 26128 331 355 (19640)
3
300 3000 1/2
465 4858 367 391
(3636)
LEGEND: SLOT NUMBER

Baseband Rate  Burst Rate  Code Rate
Slot Start Count Slot End Count  Start Guard Time End Guard Time  (Total Burst Time)

FIGURE 4B. Typical 5-kHz slave channel user time slots.

FIGURE 4. Typical user segnent tinme slots.
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— 120 BITS
13 BITS 70 BITS OF 37-BIT
! ALL 101010...BIT PATTERN LEGENDRE POLYNOMIAL
"1"s
USER
SOQPSK
et ¢ 120 BITS
oS 13BITS 70 BITS OF INVERTED
Q 37-BIT
ALL 111111 ... BIT PATTERN
"O"s LEGENDRE POLYNOMIAL
i 248 BITS
74-BIT 74-BIT
CCow 10 BITS 90 BITS OF
9.6 KSPS ALL | 110110...BIT PATTERN LEGENDRE LEGENDRE
"O's POLYNOMIAL POLYNOMIAL
le 198 BITS
RCCOW 10 BITS 114 BITS OF 74-BIT
9.6 KSPS ALL 110110. .. BIT PATTERN LEGENDRE POLYNOMIAL
"0"s
e 248 BITS
INVERTED -
RANGE 10 BITS 90 BITS OF 74-BIT L EaERDeE
9.6 KSPS :'N:L 110110...BIT PATTERN LEGENDRE POLYNOMIAL
0"s POLYNOMIAL
e 198 BITS
USER 10 BITS 114 BITS OF 74-BIT
ALL 110110...BIT PATTERN
9.6 KSPS oS LEGENDRE POLYNOMIAL
le 252 BITS
USER 22 BITS 156 BITS OF 74-BIT
ALL 110110...BIT PATTERN
19.2 KSPS oS LEGENDRE POLYNOMIAL
— ¢ 162 BITS
14 BITS 111 BITS OF 37-BIT
! ALL 001001 .. .BIT PATTERN LEGENDRE POLYNOMIAL
"1"s
USER
QPSK
1EKaDS le 162 BITS
o | 14BITS 111 BITS OF R
A()ng 110110...BIT PATTERN LEGENDRE POLYNOMIAL
o NOTE : Terminals shall inhibit transmission of the leading zeros for BPSK channels and leading zeros
é%ocg?ggzsand leading ones (I channel) for QPSK/SOQPSK channels in the preamble structures for

Fl GURE 5. Preanbl e structure.
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TABLE V. Legendre pol ynom al s.
74 LPN 37 LPN

BI T NUVBER STATE BI T NUVBER STATE Bl T NUVBER STATE
1 1 38 0 1 1
2 0 39 1 2 1
3 0 40 0 3 1
4 0 41 0 4 0
5 1 42 0 5 0
6 1 43 1 6 0
7 1 44 0 7 1
8 0 45 0 8 0
9 1 46 1 9 0
10 0 47 1 10 0
11 0 48 0 11 0
12 0 49 1 12 1
13 0 50 0 13 0
14 1 51 1 14 0
15 0 52 1 15 0
16 0 53 1 16 1
17 1 54 1 17 1
18 1 55" 0 18 1
19 1 56 1 19 1
20 1 57 1 20 0
21 0 58 1 21 1
22 0 59 1 22 0
23 1 60 0 23 0
24 0 61 1 24 1
25 0 62 0 25 1
26 0 63 1 26 0
27 0 64 1 27 1
28 1 65 0 28 1
29 0 66 0 29 1
30 1 67 1 30 0
31 1 68 0 31 1
32 1 69 0 32 1
33 0 70 0 33 0
34 0 71 1 34 0
35 0 72 0 35 1
36 1 73 1 36 0
37 1 74 1 37 1

NOTES
This logic 1 was added to the original (73-bit LPN) sequence

* % This logic 0 was changed froma logic 1 in the original 73-bit LPN
sequence

* kK This bit is not inverted in the inverted LPN
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when the termnal | oses CCOWNacquisition for five mnutes in DC
node or for two mnutes in AC node. Wen franme lock is |ost,
range lock is also considered lost. Wen this occurs, the
termnal shall inhibit all transm ssions, disconnect all user
tinme slots, and reenter frame |ock acquisition node. After franme
|l ock is again acquired: (1) termnals operating in the DC node
shal |l reconnect user tine slots, and (2) termnals operating in
the AC node could request, fromthe controller, slot connects for
t he di sconnected servi ce.

a. Frame start time in tinme chips. The start of the frane
is at time chip 1, which imediately follows the CCOW preanbl e.
The waparound fromtime chip 26624 to tine chip 1 occurs within
the CCONVtine slot, as shown on Figure 6. Tinme slot duration
expressed in tinme chips of any tinme slot may be converted to tine
sl ot duration expressed as a tinme value by nmultiplying the
duration of a tinme chip (1/19200) in seconds by the nunber of
time chips inthe tinme slot. For exanple, the duration in
seconds of the range tine slot that begins at tinme chip 3089 and
ends at tinme chip 4543 (length of 1455 tinme chips including
begi nning and ending tinme chips) is calculated as foll ows:

(1/19200) x [(4543 - 3089) + 1] = 75.781 ns in duration.

ccow

J¢—— PREAMBLE >l DATA & GUARD
496 TIME CHIPS 464 TIME CHIPS

A SEGMENT
10 BITS|90 BITS (74 BITS|74 BITS USER SLOTS

"0"s (110110...] LPN LPN

L O ¢

TIME CHIP TIME CHIP TIME CHIP TIME CHIP TIME CHIP TIME CHIP
26128 26129 26624 1 464 465
RECEIVE FRAME RECEIVE
FRAME N-1 BOUNDARY FRAME N

FIGURE 6. Termnal receive timng
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b. Transmt timng. Transmt timng is achieved when the
term nal has established receive timng and determ ned satellite
range. The termnal uses its satellite range to adjust its
transmt tinme so its bursts will alignin time with the
established receive timng. See 5.1.4 for different nmethods a
termnal may use to determne range to the satellite.

c. Tinme-slot guard time. A termnal shall tinme all bursts
to occur within the allocated tines of the tinme slots specified
in 51.3.1 through 5.1.3.5. To allow for early or late
transm ssions resulting fromrange uncertainty or term nal
frequency switching tinme, or both, the waveform provides (1)
guard tinme at the beginning and end of range, link test, and
sel ected 5-kHz sl ave channel user tine slots (see 5.1.3.3,
5.1.3.4, and 5.1.3.5), and (2) guard tinme only at the end of the
CCON RCCOW and user segnent tinme slots (see 5.1.3.1, 5.1.3.2,
and 5.1.3.5). The guard tine at the end of a tinme slot is used
as follows: for the guard tinme assigned at the end of slot n,
all of the guard tinme except the last 12 tinme chips can be used
by the termnal transmtting late in the tinme slot n, while the
last 12 tine chips of the guard tine can be used by a term nal
transmtting early in the tine slot n + 1. Paragraph 5.1.4.a
defines tol erable range uncertainty and the related term nal
transmt requirenments. Al tine slots, except for CCON include
a mninumguard tinme allocation of 24 tine chips (1250 Fs). To
increase the effective guard tine to 1750 Fs, the term nal shal
either inhibit transm ssion of the |eading zeros (ones for SOQPSK
and QPSK | channel) in the preanble for 650 = 150 Fs (see Figure
5) or transmt bursts which have the first 500 Fs of the preanble
renmoved. As a precaution against transmtting too |late, the
termnal’s transmt-to-transmt switching tinme shall not exceed
1750 Fsec. Transmt-to-transmt switching tine is defined as the
time required by the termnal to settle wwthin a steady state of
+ 1 dB of required power output and + 20 hertz (Hz) of set
frequency. To ensure adequate reception of adjacent bursts, a
termnal’s receive-to-receive swtching time shall not cause the
probability of burst acquisition of the |atter burst to degrade
bel ow 0.999 in the absence of noise when all guard tinme between
the bursts is depleted due to the first burst being |ate and the
second burst being early. Additionally, in order to provide
accept abl e burst assignnent flexibility for termnals that
operate half-duplex (at rf), the termnal’s receive-to-transmt
switching tine shall not exceed 875 Fs and the termnal’s
transmt-to-receive switching tine shall not exceed 875 Fs.
Receive-to-transmt switching tinme is defined consistent with the
transmt-to-transmt switching tinme definition above. Transmt-
to-receive swtching time will be considered conpliant if the end
of a transmtted burst is separated fromthe beginning of a
recei ved burst by 875 Fs and the burst acquisition probability
for the received burst is at least 0.999 in the absence of noi se.
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d. Burst formats. Each specified tinme slot within the
frame is of sufficient duration to accombdate a single burst
conprising preanble, data, and guard tinme, as specified in
5.1.3.1 through 5.1.3.5, except that nmultiple bursts per slot are
permtted on 5-kHz slave channels as described in 5.1.3.5.2.2.h.
The duration of a burst is a function of tinme slot type, baseband
rate, burst rate, FEC coding (see 5.4.1), and fill bits required
for FEC flush and conpleting an interl eaver block (see 5.4.2).
Burst timng requirenents and the conponent parts of all bursts
for all defined tinme slots shall be as specified in Appendi x A

5.1.3.1 CCOWNtinme-slot timng. CCOWNtinme-slot timng,
including guard tine allocated at the end of the CCONtinme slot,
is specified in Table VI. The CCONtine slot is 960 time chips
(50.00 n8) in duration with the last 16 tinme chips (0.833 ns)
allocated as guard tinme. Detailed requirenents of the CCOW bur st
formats are specified in 5.2.1.1 for the AC node and 5.2.2.1 for
t he DC node.

TABLE VI. CCOWN RCCOW range, and link-test time slots.
TI ME SLOT START TI ME | END TI ME | GUARD Tl ME GUARD
TYPE CH P CH P AT START TI MVE
NUMBER NUMBER OF TI ME AT END OF
( RECEI VE) (RECEI VE) SLOT TI ME SLOT
(TIME CH PS) (TI ME CH PS)
CCOW 26129 464 0 16
RCCOW |format #1 18253 19125 0 29
format #2 5837 6710 0 30
RANGE 3089 4543 377 422
LI NK TEST 4544 * 60 *x
NOTES:

5835 for Fornmat nunber 1 and 5836 for Format nunber 2

685 tine chips for a
The guard tine
is 577

*x Guard tinme of 693 tinme chips for a 9.6-ksps burst,
19. 2-ksps burst, and 683 tine chips for a 16-ksps burst.
for even-nunbered link-test tinme slots, when used for ranging,
chi ps.

5.1.3.2 RCCOWNtinme-slot timng. RCCONtime-slot timng,
including guard tine allocated at the end of the RCCOWNtinme sl ot,
shall be as specified in Table VI. Detailed requirenents for the
burst formats and use of the RCCOWNare specified in 5.2.1.2 for
the AC node and 5.2.2.2 for the DC node. Detailed requirenents
for RCCONtransmt decisions are specified in 5.2.1.2.3 for the
AC node and 5.2.2.3 for the DC node.

5.1.3.3 Range tine-slot timng and burst formats.
Term nal s use the range tine slot to determ ne and nmai ntain range
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to the satellite. The range tinme slot has sufficient guard tine
to allowit to be used by termnals with no previous satellite
range information. For this reason, the range tine slot is used
by termnals to establish initial range or reestablish range once
a termnal has lost the ability to range successfully in the ELT
slot (see 5.1.4.1.1 and 5.1.4.1.2). Range tine-slot timng shal
be as specified in Table VI. The burst format shall be as shown
on Figure 7. The range tine slot is 1455 tinme chips (75.781 ns)
in duration, which includes 377 tinme chips (19.635 ns) of guard
time at the beginning of the range tine slot and 422 tinme chips
(21.979 ns) of guard tine at the end of the range tinme slot. A
termnal shall set its transmt tine to ensure that the entire
rangi ng burst occurs within the allocated tine of the range tine
slot as specified in 5.1.3 c. Once range to the satellite has
been established, a termnal shall position its range burst
within the range time slot so that its transm ssion avoi ds

overl apping a CCOVNreception. Adjustnent of termnal transmt
timng is required periodically to prevent overlap between

adj acent tinme slots. The termnal shall use a ranging processing
met hod di scussed in 5.1.4 to adjust burst tine.

5.1.3.4 Link test tine-slot timng. Link test tine-slot
timng shall be as specified in Table VI. The burst format and
t he pseudorandom data transmtted for each rangi ng event shall be
as shown on Figure 7. The length of the link test tinme slot is a
function of the frame format in use: 67.292 nms (1292 tine chips)
for format nunmber 1, 67.344 ns (1293 tinme chips) for fornat
nunber 2. The length of the guard tinme at the end of the |ink

test tinme slot depends on how the slot is being used. |In franes
where the frame count is odd, the link test tine slot is used to
performtermnal link quality tests. In the AC node, a term nal

shall initiate a link test only when authorized by a CCON
assignnent as specified in 5.2.1.1.2.5. The duration of a link
test varies depending on its burst rate, as shown in Table A-1.
In even nunbered frames (the ELT tine slot) the link test tine
sl ot can be dedicated to termnals performng active rangi ng as
specified in 5.1.4.1.2. After a termnal determ nes its range,
it should position its range transmssion within its dedicated
ELT time slot to avoid conflicting at rf with other time slots as
much as possible. The termnal shall set its transmt tinme to
ensure that the entire ranging burst occurs within the all ocated
time of the ELT tinme slot as specified in 5.1.3 c.

5.1.3.5 User segnent tinme-slot timng.

5.1.3.5.1 User time-slot timng. Figures A-1 through A-4
and Tables A-VI through A-X specify the AC sl ot nunber, DC
circuit nunber (25-kHz channels only), tinme slot start count,
time slot end count, and guard tinme for all user tinme slots. The
time slot start and end counts define the |ocation of each tine
slot, intinme chips, relative to the start of frane (see Figure
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LINK TEST
9.6 KSPS

LINK TEST
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LINK TEST
(QPSK)
16 KSPS

NOTE 1:

NOTE 2:
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|<_ 40 BITS _>|<_ 40 BITS _>|

PREAMBLE

10X (R, R,R5R )| 10X (Rs R, R, Ry)

le——— 72BTS ————»]

PREAMBLE

72 BITS OF
0101 ... BIT PATTERN

lfe—— 296 BITS —————»

PREAMBLE

296 BITS OF
0101 ... BIT PATTERN

e—— 296 BITS —————»

296 BITS OF

PREAMBLE 0110 . .. BIT PATTERN
e 296BITS —

OREAMBLE 296 BITS OF

1100 ... BIT PATTERN

Values for (R, R ,R; R ,) and (R; R; R, Ry ) are generated
pseudorandomly for each ranging event.

Preambles for link tests are identical to user preamble

Structures.

Range and link test burst formats.
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6). The guard tinme defines the nunber of time chips by which the
time slot | ength exceeds the duration of the specified burst.
Guard tines are allocated at the end of each burst for 25-kHz
channels. Guard tines are allocated at the end of each user tine
slot for both 5-kHz and 25-kHz channels. For selected tine slots
on 5-kHz sl ave channels, guard tine is also allocated at the

begi nning of the slot, as noted in Figure A-4. A term nal shal
set its transmt tine to ensure that the entire burst occurs
within the allocated tinme of the user tinme slot as specified in
5.1.3 c.

5.1.3.5.2 User tinme slot burst fornmats.

5.1.3.5.2.1 25-kHz channel user tinme slot burst formats.
The term nal shall use the nodul ation rate and FEC code rate as
specified in Tables A1l and A-1l11, and start and end tine chip
nunbers as specified in Tables A-VI through A-X for each burst.
The total nunber of transmtted bits in each burst, excluding
preanble bits, represents an integer nunber of interleaver block
pairs (224 bits per block pair). The fill bits specified in the
tables are required to fill the last interleaver block and flush
the FEC encoder. Wen a termnal initiates a transm ssion before
sufficient user data has been buffered to fill the first burst,
pad bits shall be added preceding the user data to fill the
burst. When there are insufficient user data to fill the | ast
burst of a transm ssion, pad bits shall be inserted between the
end of the user data and the beginning of the fill bits to
conplete the burst. Pad bits shall either be all ones or al
zer os.

5.1.3.5.2.2 5-kHz slave channel tine slot burst fornmats.
The term nal shall use the nodul ation rate, FEC code rate, and
start and end tine chip nunbers as specified in Tables A-11
through A-V and Figure A-4 for each burst. To neet the specified
TDVA t hr oughput del ays (see 5.1.3.5.3), the first and | ast bursts
of a transm ssion are not required to begin or end on tine slot
boundaries. The First Burst format (see Figure 8) allows the
burst to begin at or after the start of the tine slot and shal
be used for the first burst of any transm ssion. The Last Burst
format allows the burst to end at or before the end of the tine
sl ot and shall be used for the last burst of any transm ssion.

The Normal Burst fornmat shall be used for all internediate
bursts. A termnal may use both the First Burst and Last Burst
formats in a single short transmssion. |If there is sufficient

time remaining in atinme slot followng the end of a

transm ssion, a termnal may begin a new transm ssion in the sane
time slot. The First Burst, Last Burst, and Normal Burst formats
for 5-kHz sl ave channel tine slots are shown in Figure 8.
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NOMINAL START OF USER DATA NOMINAL END OF USER DATA
| FIRST BURST |
| < u its® pl

ser Data (N or fewer bits™) .

(Integer humber of interleaver block pairs |

|

| PRE-PAD

[ SUB-FIELD DATA

|<— Integer Bumber of — (VéRIABLSE # SUBFIELD
FBIT

* Fewerthan N bits if burst begins after the nominal start of the slot.

|
|
|
:NORMAL BURST

y_ 1

< User Data
[ (Integer number of interleaver block pairs)
USER DATA
(N BITS)
| |
[ [
| LAST BURST** |
4 User Data (N or fewer bits***) | 4 |
(Integer number of interleaver block pairs) |
OVER Integer number of |
DATA SUBFIELD Ppa%-r CODE FLUSH |« 448 bit blocks )

(VARIABLE # OF BITS) SUB- FSIELBb |
FIELD (96 BITS) [

**  Also first burst for single-burst transmission.

*** Fewer than N bits, if burst begins after the nominal start of the time slot, ends before the

nominal end of the time slot, or both.

NOTE: N is the nominal number of transmitted bits in the burst, excluding the preamble.

Fl GURE 8. Burst formats for 5-kHz sl ave channel s.
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a. First burst format. The termnal shall restrict the
start tinme of the first burst of a transm ssion to designated
times within the tine slot. These tinmes are neasured fromthe
start of the tinme slot and are repeated at intervals of two
interleaver block pairs (448 transmtted bits). Wen the nunber
of interleaver block pairs contained in a normal burst is not
evenly divisible by two, the |ast designated start tinme wll
result in a burst containing only one interleaver block pair.
Restricting the start tine of the first burst to discrete tines
allows a receiving termnal to use the tinme of arrival to | ocate
the end of the burst. Wen the avail able user data does not

evenly fill the interleaver block pairs used, pad bits shall be
added preceding the user data in the first interleaver block pair
to fill the burst. Pad bits shall either be all ones or al

Zer 0s.

b. Last burst format. Transm ssion of the last burst can
end at any interleaver block pair boundary. To allow a receiving
termnal to locate the end of the last burst, the term nal shal
pl ace the Over Code sequence at the end of the last interleaver
bl ock pair (prior to interleaving) of the transm ssion. Wen the
Over Code sequence is used, pad bits shall be added between the
end of the user data and the start of the Over Code sequence and
the fill bits specified in the tables shall not be used. The
Over Code sequence consists of the binary value 1111000100110100
(Hex F134) repeated six tinmes, followed by six zeros. The
transm ssion order of the Over Code sequence shall be fromleft
toright. The termnal shall use the sanme FEC code rate for the
Over Code and any added pad bits as defined for the burst. When
there is insufficient space follow ng the end of the user data to
i ncl ude the Over Code sequence, pad bits shall be inserted
bet ween the end of the user data and the beginning of the fill
bits to conplete the burst, and a final burst shall be
transmtted in the next frame. This final burst shall consist of
a single interleaver block pair containing the Over Code sequence
at the end of the burst preceded by sufficient pad bits to fil
the interleaver block pair. Pad bits shall either be all ones or
all zeros. The receiving termnal shall correctly interpret the
Over Code pattern if any one of the three 32-bit F134F134
sequence is received error free.

5.1.3.5.3 TDMA t hroughput delays. Throughput delay is
defined as the elapsed tine fromwhen a bit enters a termnal /0O
port for transm ssion until the bit is transferred out of a
termnal 1/0O port on the receive end, excluding propagation and
COVBEC del ay.

5.1.3.5.3.1 25-kHz channel throughput delay. The TDVA

t hr oughput delay for 25-kHz control and sl ave channels shall not
exceed the maxi mum value for each I/Orate as given in Table VII

38



M L- STD- 188- 183A

5.1.3.5.3.2 5-kHz slave channel throughput delay. The TDVA
t hroughput delay for I/Orates for 300 and 1200 bps shall be as
shown in Table VII. The TDWVA t hroughput del ays for 2400- and
4800- bps service shall not exceed the maxi num val ues given in
Table VIII.

TABLE VII. The Maxi num TDVA t hr oughput del ays.
|/ O RATE MAXI MUM THROUGHPUT
(bps) DELAY (secs) *
75 2.712
300 1.795
600 1.595
1200 1.540
2400 1.512
4800 1. 464
16000 1. 555
* Does not include round-trip satellite

propagati on or COVSBEC del ay.

TABLE VII1. TDMA throughput delay for 5-kHz channel s.
MAXI MUM TDVA THROUGHPUT DELAY
BURST RATE FEC (seconds)
(sps) CODE 2400-bps VO CE | 4800-bps VO CE
RATE (optional)
MAXI MUM DELAY MAXI MUM DELAY
1/ 2 . 450 N A
3000 7/ 8 . 900 N A
1/ 2 . 690 N A
3/ 4 . 950 . 400
3840
7/ 8 1. 050 . 550
1 1.100 . 690
NOTE: Del ay does not include satellite propagation or COMSEC
del ay.

5.1.4 Ranging processing. A termnal needs to be able to
time the transm ssion of its bursts such that they are received
back at the termnal in the appropriate receive tinme slot (refer
to Table VI and Figure 9). That is, the termnal nust conpensate
for the tinme it takes for the signal to nmake the trip to the
satellite and back to the termnal. This round-trip tine
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constitutes the termnal's range to the satellite. [If a signa

is to be received at tine t, the termnal nust transmt that
signal at tinet mnus the range in order to conpensate for
round-trip propagation tine and avoid interfering with other tine
slots. The two primary nmethods a termnal may use to determ ne
and reestablish its range are called active rangi ng and passive
ranging. Termnals using range and link-test time slots to
perform active ranging shall use the algorithns specified in
5.1.4. 1.

a. Tolerable range uncertainty. A termnal shall maintain
its range uncertainty to |l ess than or equal to 875 Fsec for the

duration of its dedicated ranging epoch. |If the range

uncertainty as determ ned by any nethod is |less than or equal to
875 ps, the termnal has range lock. |If the range uncertainty is
greater than 875 us, the termnal shall inhibit all transm ssions

except (1) ranging signals and (2) comrunications bursts in 5-kHz
sl ave channel tinme slots that have allocated start and end guard
tinmes of 367 or nore tine chips (see 5.1.3.c and Figure A-4).
This tol erable range uncertainty value is based on the anmount of
m ni mum guard tine available at the end of tinme slots and the
mnimumtransmtter turn on time. Gven a mnimmguard tinme of
1.25 ms and a mninmumturn on time of 500 ps, the worst-case
effective guard tinme is 1.75 ns. See Figure 9 for an
illustration of a tinme slot with worst-case guard tine. For a
given termnal, the tol erable range uncertainty is one half of
1.75 ms, or 875 us. This equates to a tol erable one-way range
(called slant range) uncertainty of 437.5 ps, or approximtely 71
nautical mles (nm.

b. Fast-noving termnals. |f the average relative velocity
between the satellite and the term nal during a ranging interval
is greater than 180 nm per hour (approximately 71 nm di vided by
0.3944 hour), the termnal shall use other nethods of updating
burst transm ssion tinme, including, but not limted to, any of
t hose presented bel ow

1. Range calculations that use satellite position
calculated fromsatellite orbital paraneters and platform
position on earth, including altitude. This nmethod could use the
CCOW di scussed in 5.2.1.1.2.20.

2. Range estimtes based on extrapol ation of differenti al
range changes between active range neasurenents (assum ng headi ng
and average platformspeed relative to the satellite remain
unchanged) .

3. Range estimates based on nmeasurenent of average downli nk
doppl er since the last active range neasurenent.
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500 time chips = 26.042 ms
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Start time chip
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23623
24122

v\ End time chip
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User
Segment
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User

Segment

Range
Link Test
RCCOW

B

User
Segment

C

Example of guard time allocation using

FI GURE 9.

TDMA Format No. 2
Frame Format at XX9
User time slot 18

Preamble

& data bits

ORSTAN

___.---Mid-point of guard time and of the
i 500 Fs inhibited transmission time

4— ysertimeslot 18 —

/
_

/ slot 18 optimal transmission

slot 19 early transmission

% slot 18 late transmissi

on |

* The first 500 Fs of the !
preamble are not transmitted
g
&
.875 ms guard time for slot 18
— b

A

500Fs

24122

A

«—— 875 ms guard time for slot 19

Guard time = 24 time chips (1.25 ms)
1st portion of guard time is for later transmission in time slot 18
2nd portion of guard time is for early transmission in time sllot 19
Effective guard time = 1.25 ms + 500F s of inhibited transmission = 1.75ms
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4. Active ranging during any user tine slot provided that
the termnal (1) can receive and decode its own burst, (2) has
been assigned the tinme slot for use, (3) does not interfere with
normal transm ssions, and (4) does not overlap adjacent slots.

5. Range estimate adjustnents based on the difference
bet ween the expected tinme between consecutive CCOW bursts
(1. 386666 seconds) and the neasured tine between such bursts.
When using this nethod, it may be assuned that the clock accuracy
at the controller will be no worse than 5 parts in 10% however,
term nal design should accomobdate the possibility of a new
controller assum ng network control with its first CCONsent with
atimng junp (relative to the previous controller’s timng)
havi ng magni tude up to 875 Fs.

5.1.4.1 Active ranging. Active ranging is defined as the
transm ssion of a signal to determ ne range. Two types of active
ranging a termnal may use when operating in either the DC or AC
node are random rangi ng and dedi cated rangi ng. The preanble and
nunber of bits transmtted in each rangi ng burst shall be as
defined on Figures 5 and 7.

5.1.4.1.1 Randomrangi ng. Wen the franme count is odd, the
range tinme slot is allocated for random access use by al
termnals to (1) establish their initial range, (2) reestablish
range when a termnal's dedicated ranging attenpt is
unsuccessful, or (3) range when the ranging attenpt in dedicated
time slot was unsuccessful due to contention. The advantages of
ranging in the range slot are two-fold. First, a termnal can
use the range slot at any tine to determ ne or reestablish range
qui ckly, whereas a termnal nust wait for at |east 1024 franes
before it can use the ELT slot (see 5.1.4.1.2). Secondly, the
range slot, being longer than the ELT slot, allows the termnal's
transmt timng to be |less accurate; that is, the receive timng
established on the basis of achieving CCOVNacquisition is
sufficient for a termnal to transmt in the range slot.
However, because the range slot in the odd-nunbered frames can be
used by any and all termnals on a channel, a given termnal's
rangi ng attenpt can fail because of contention with the ranging
signal fromother termnals. To mnimze range slot contention
especially on retries, termnals shall performrandomrangi ng as
specified in a, below The termnal shall set its transmt
timng for randomrangi ng as described in b and while performng
random rangi ng, shall begin collecting data for dedi cated ranging
as described in c.

a. Selecting the franme in which to range. After achieving
CCOW acqui sition, the termnal may transmt an initial ranging
burst in a range tine slot contained in any foll ow ng odd-
nunbered frame. |If the first randomrange neasurenent is
unsuccessful, the term nal shall generate a random nunber (y)
between 1 and 128, wait 2y franmes, and performa range
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measurenent using the range tinme slot in the odd-nunbered frane
that is 2y franes follow ng the unsuccessful neasurenent. |If
this range neasurenent is unsuccessful, the termnal shall wait
256 - 2y franmes before generating another random nunber (y) and
shal | repeat the process.

b. Setting the transmt timng for ranging. Wen in the
random range node with no knowl edge of its current range, the
term nal shall use a range estimate of 258 ns + 15 tinme chips to
establish its transmt timng for the ranging signal. The
accuracy of all range neasurenents shall be =+ 1 tine chip or
better.

c. Preparing for dedicated ranging. The term nal shal
begin nonitoring the ELT slot for activity, maintaining a record
of usage for the last 512 ELT sl ots.

5.1.4.1.2 Dedicated ranging. Dedicated ranging provides
sonme assurance that ranging can be perfornmed w thout ranging
signals fromother termnals colliding. A termnal shall only
perform dedi cated rangi ng when its range accuracy is within
16.589 ns (one-half of the total ELT slot guard time of 33.177
nms). Termnals on stationary or slownoving platfornms typically
are able to maintain range | ock for at |east 1024 franes
(approximately 23.67 mnutes). Thus the ranging epoch for these
termnals is 1024 frames. Termnals on slow noving or stationary
pl atfornms should perform Method 1 ranging as described in
5.1.4.1.2.1. Termnals on fast-noving platforns, such as
aircraft, may need to range nore often to maintain the required
accuracy (see 5.1.4 b for a discussion of fast-noving termnals).
Fast-nmoving termnals requiring range updates nore often than
every 23.67 mnutes may enploy Method 2 ranging as described in
5.1.4.1.2.2. Termnals shall provide a neans to disable Method 2
rangi ng.

5.1.4.1.2.1 Method 1. For termnals configured to operate
on | ower-speed platforns, the ranging period is every 1024
frames. Termnals required to perform Method 1 rangi ng shal
| ocate an unused ELT slot to use for dedicated rangi ng as
described in a, below

a. Locating an available ELT slot. The term nal shall
continuously nonitor the ELT slots to build a record of ELT tine
slot use to determ ne which of the last 512 ELT slots are not
bei ng used and, therefore, may be available for this termnal to
perform dedi cated ranging. Once the term nal has established a
record of usage spanning the nost recent 512 ELT slots, the
termnal shall generate a random nunber (x) between 1 and 64,
wait 2x frames, and transmt a ranging signal (see Figure 7) in
the next unused ELT slot based on the usage information collected
over the last 512 ELT slots. The ranging attenpt shall be
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consi dered successful if the termnal receives its own

transmtted ranging pattern with four or fewer errors. |If the
rangi ng attenpt is successful, the termnal shall range in the
link test slot every 1024 franes thereafter. |If the ranging

attenpt fails, the termnal shall repeat its attenpt to |ocate an
avai |l abl e ELT sl ot.

b. Failure of dedicated ranging attenpt. |If no range
transm ssion is attenpted in an ELT slot, or if two consecutive
ranging attenpts fail, the termnal shall cease transm ssion in

subsequent ELT slots. To continue dedicated ranging, a term nal
with a current record of ELT slot usage (covering the nost recent
512 ELT slots) shall generate a random nunber (x) between 1 and
64, wait 2x frames, and transmt a ranging signal in the next
unused ELT slot. A termnal that has been unable to maintain
current usage data (for exanple half-duplex termnals) shal
monitor the ELT slots until it has collected usage data for the

| ast 512 ELT slots before selecting and transmtting anot her
rangi ng signal in an unused ELT slot. |If the ranging attenpt is
successful, the termnal shall range in the link test slot every
1024 frames thereafter. |If the ranging attenpt fails, the

term nal may repeat the process described in this subparagraph or
revert to random rangi ng.

5.1.4.1.2.2 Method 2. To provide the additional ranging
opportunities needed by term nals | ocated on hi gh-speed
pl atforns, the ranging period or epoch is approximtely half that
of lowspeed termnals. Termnals that use Method 2 rangi ng
shall range once in an ELT slot and again in the even range sl ot
512 frames later, for a ranging epoch interval of approximtely
11.8 mnutes. It is inportant to note that Method 2 may stil
need to be suppl enmented by nmeasures such as maki ng burst-to-burst
time tracking corrections within the rangi ng epoch interval.
Termnals required to perform Method 2 ranging shall |ocate an
unused ELT slot to use for dedicated ranging as described in a,
bel ow.

a. Locating an available ELT slot. The term nal shall
continuously nonitor the ELT slots to build a record of tine slot
use to determ ne which of the last 512 ELT slots are not being
used and, therefore, nmay be available for this termnal to
perform dedi cated ranging. Once the term nal has established a
record of usage spanning the nost recent 512 ELT slots, the
termnal shall generate a random nunber (x) between 1 and 64,
wait 2x franmes, and select the next unused ELT sl ot based on the
col l ected usage informati on. Because Channel Controllers (CCs)
range in range tinme slots in frames with a frame count of
256N + 2 (for any positive integer N, a termnal shall not range
in either the ELT or range slot where the frame count is
256N + 2. If the frame count for the selected ELT slot is 256N +
2, the termnal shall select the next unused ELT slot. The
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rangi ng attenpt shall be considered successful if the term nal
receives its own transmtted ranging pattern with four or fewer
errors. |If the ranging attenpt is successful, the term nal shal
continue to range in the link test slot every 1024 franes
thereafter and alternately in the even-nunbered franme range sl ot
512-frames following the dedicated link test slot. |If the
ranging attenpt fails, the termnal shall repeat its attenpt to
| ocate an avail able ELT sl ot.

b. Failure of dedicated range attenpt. |If no range
transm ssion is attenpted in an ELT slot, or if two consecutive
rangi ng attenpts fail, the term nal shall cease transm ssion in

subsequent ELT and even-nunbered range slots. To continue

dedi cated ranging, a termnal wth a current record of ELT sl ot
usage (covering the nost recent 512 ELT slots) shall generate a
random nunber (x) between 1 and 64, wait 2x frames, and transmt
a ranging signal in the next unused ELT slot. A term nal that
has been unable to maintain current usage data shall nonitor the
ELT slots until it has collected usage data for the last 512 ELT
slots before selecting and transmtting another ranging signal in
a range or ELT slot. As described in a, above, the term nal
shall not range in franes where the frame count is 256N + 2. |f
the range attenpt fails, the term nal nay repeat the process
described in this subparagraph or revert to randomranging. |If
the ranging attenpt is successful, the termnal shall alternate
between the ELT and even-nunbered frame range slot to perform
subsequent dedi cated rangi ng.

5.1.4.1.3 Assigned ranging. In the AC node, the CC may
send a CCOW Li nk Test and Range Frane-Nunber Assignnment nessage
assigning the frane nunber of the frame which contains the ELT
slot the termnal wll use for dedicated ranging (see
5.2.1.1.2.5). The termnal shall replace the frane count it is
using for ranging with this new val ue and attenpt range as
described in 5.1.4.1.2.1 or 5.1.4.1.2.2 in the ELT slot of the
next frame in which the ower 10 bits of the frame count (bits O-
9) are equal to the new assigned value. [|f this CCOWNnessage is
received while the termnal is searching for a dedicated range
slot (5.1.4.1.2.1 aor 5.1.4.1.2.2 a), the termnal shall abandon
the search and use the assigned frane nunber. The term nal shal
update, via this CCOWNnessage, its ELT tinme slot usage data to
i ndicate frame nunbers assigned to other termnals which are
unavail abl e for dedicated ranging. |If the termnal is unable to
range successfully using the assigned frame nunber, it shal
cease ranging in these frames and attenpt to find a new ranging
frame as described in 5.1.4.1.2.1 bor 5.1.4.1.2.2 b.

5.1.4.2 Passive ranging. A termnal may al so use passive
ranging to adjust its transmt timng. Passive ranging neasures
do not require the termnal to transmt. For exanple, the
term nal may use epheneris data or frame timng to determne its
range. Oher nethods are listed in 5.1.4 b.
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5.2 Orderwire protocols and structure. Field |ocations and
length in bits for the CCONand RCCOW bursts for both AC and DC
operating nodes shall be as specified in Appendi xes B and C,
respectively. Each orderwire nessage (CCOWNand RCCON shall be
conposed of thirteen 8-bit bytes. Mst of the orderwire nessages
contain fields marked as not used or noted as spare. Except for
calculating CRC, termnals shall ignore these fields.

5.2.1 AC node orderwire protocols and structure. The
fields for each AC node CCOW and RCCOW nessage are defined in
5.2.1.1 and 5.2.1.2, respectively.

5.2.1.1 CCOWin the AC node. Fields common to all CCON,
and term nal actions required upon receipt, are discussed in
5.2.1.1.1. Fields unique to each CCOWN nessage, and term nal
actions required upon receipt, are discussed in 5.2.1.1.2.

5.2.1.1.1 Common CCOWfields. Wth the exception of the
CCOW Master Frame nessage, every CCOWN nessage contains six conmon
fields. The master frame, which does not contain a Conmand
field, contains five common fields. The term nal shall be capable
of receiving and processing the conmmon fields in every CCON
message listed in Table I X. The termnal shall conply with the
CCOW conmmand in the frame follow ng recei pt of the CCON These
fields are described bel ow

TABLE | X. AC npbde CCOW nessages and Command field codes.

COWAND FI ELD CCOW MESSACE
CODE
None Mast er Framne
00000 No Commrand
00001 Sl ot Di sconnect
00010 Sl ot Connect
00011 Li nk Test and Range Frane- Nunber Assignnent
00100 Channel Control Handover Request
00101 Speci al Format Change Order
00110 Cal | Cancel ed
00111 TDMA Channel Reassi gnment
01000 Enter Guard Li st
01001 Del ete from Guard Li st
01010 Call Waiting
01011 Call in Queue
01100 Conput er Data Transfer
01101 I nformati on Request
01110 Zerol ze
01111 Ti me- Sl ot Preparation
10000 Requested Party Qut-of -Service
10001 Transmt Contro
10010 Satellite Epheneris Data
10011- 10100 Spar e
10101 DASA Channel Assi gnnent
10110- 11111 Spar e
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a. CALL ACK field (Bits 0-2, byte 1). The CC sets the CALL
ACK field, as defined in Table X, to acknow edge recei pt of RCCOW
messages. The acknow edgnent applies to the RCCOWN nessage sent
three frames earlier by the termnal 1/O port identified by the
address in the User Nunmber field. Termnals shall use this field
to determne if the CC received the RCCON The termnal requires
acknow edgnent for an RCCONit transmits in a non-dedi cated RCCOWN
tinme slot or in a dedicated RCCONtinme slot in response to the
Conference Party List or Status Report A RCCOW Assi gnnment codes.
The term nal al so requires acknow edgnent of any unsolicited
RCCOWit transmts in a dedicated tine slot. The CCis not
required to acknow edge RCCOM transmtted in dedi cated RCCON
time slots in response to RCCOW Assi gnnment codes ot her than the
Conference Party List or Status Report AL See 5.2.1.2.3 for
description of RCCONretransmt protocols.

TABLE X. AC node CALL ACK field definitions.

FI ELD CODE DEFI NI TI ON
DEFI NI TI ON

No Acknow edgnent 000 [CC has not received an error-free RCCONto be
acknow edged.

Spar e 001

Busy 010 [CC has received an error-free RCCONbut will not
process this RCCOW (such as when CC queues are
full).

Call in Queue 011 [CC has received an error-free RCCON and has pl aced
it in queue for processing. The CC returns this
code in response to RCCON for which the
originating ternmnal is awaiting further CC
processi ng (such as tinme-slot assignnent).

Qut - of - Servi ce 100 [CC has received an error-free RCCOWN Qut - of - Service
nessage fromthe originator.

Call Acknow edge 101 |CC has received an error-free RCCON and wil |
process it. The CC returns this code in response
to RCCOM for which the originating terminal is not
awai ting further CC processing (such as an
RCCOW Cal | Conpl et e message)

Spar e 110

Spar e 111

b. RCCOW Assignnent field (Bits 3-7, byte 1). The CC sets
t he RCCOW Assignment field, as defined in Table X, to identify
how the termnal (s) identified in the User Nunber field are to
use the RCCONtinme slot in the subsequent franme(s). Termnals
shal |l interpret any codes not defined (spare) at time of term nal
construction as a command to inhibit RCCONtransm ssion in the
next frame. Termnal interpretation of these codes shall be as
fol |l ows:

1. RCCOW Precedence (Codes 00001, 00010, 00011, 00100,
00101). Specifies the m ninmum precedence an RCCOWN nust have to
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be transmtted in the next frame. The term nal shall not
transmt an RCCONw th | ower precedence.

2. Conference Party List (Code 00110). Specifies that the
termnal transmt the RCCOWN Conference Party List nessage for the
|/ O port specified in the User Nunber field.

3. Dedicated RCCOW (Code 00111). Specifies that the RCCOW
time slot in the next frame has been reserved for the excl usive
use of the termnal identified by the address in the User Nunber
field.

4. Spare (Code 01000).

TABLE XI. AC node RCCOW Assignnment field definition.

CODE FI ELD DEFI NI TI ON
00000 Invalid
00001 RCCOW Pr ecedence Flash Override
00010 RCCOW Pr ecedence Fl ash
00011 RCCOW Pr ecedence | nmedi ate
00100 RCCOW Precedence Priority
00101 RCCOW Pr ecedence Routi ne
00110 Conference Party List
00111 Dedi cat ed RCCOW
01000 Spar e
01001 Status Report A: Goup 1
01010 Status Report B: Goup 1
01011 Report Link Test Results
01100 Guard List Report: Goup 1
01101 Guard List Report: Goup 2
01110 Guard List Report: Goup 3
01111 Guard List Report: Goup 4
10000 I nhi bit RCCOW
10001 Status Report A1 Goup 2
10010 Status Report B: Goup 2
10011 Guard List Report: Group 5
10100- 11111 |Spare

5. Status Report A: Goup 1 (Code 01001). Specifies that
the term nal whose term nal base address matches the address in
the User Nunber field shall transmt a RCCOWN Status Report A
message in the next frame. This report is used by termnals to
informthe CC of its comrunications capabilities and to report
the connection status of its first through fourth I/O ports, or
as equipped if less than four.

6. Status Report A Goup 2 (Code 10001). Specifies that
the term nal whose term nal base address matches the address in
the User Nunber field shall transmt a RCCOWN Status Report A
message in the next frame. This report is used by termnals to
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informthe CC of its comrunications capabilities and to report
the connection status of its fifth through eighth I/O ports.
This report is only used by termnals with nore than four 1/0
ports.

7. Status Report B: Goup 1 (Code 01010). The CC uses this
code to solicit status information fromthe first through fourth
|/ O ports of a termnal. This RCCOWNspecifies that the term nal
transmt a RCCOW Status Report B nessage in the next frame for
the 1/O port specified in the User Nunmber field. The term na
shall report the status information for the specified I/O port in
t hose RCCOW nessage fields that apply only to a single port (Port
Configuration Code, Port Configuration Change Flag, Port Bit
Rate). For those nessage fields that apply to the group of ports
(Port #n Nunmber in Guard List, Port #n Guard List Change Fl ag)
the termnal shall report the status information for 1/0O ports 1
through 4 as described in 5.2.1.2.2.1

8. Status Report B: Goup 2 (Code 10010). The CC uses this
code to solicit status information fromthe fifth through eighth
| /O ports of a termnal. This RCCOWNspecifies that the term nal
transmt a RCCOW Status Report B nessage in the next frame for
the 1/0O port specified in the User Nunmber field. The term na
shall report the status information for the specified I/O port in
t hose RCCOW nessage fields that apply only to a single port (Port
Configuration Code, Port Configuration Change Flag, Port Bit
Rate). For those nessage fields that apply to the group of ports
(Port #n Nunmber in Guard List, Port #n Guard List Change Fl ag)
the termnal shall report the status information for 1/O ports 5
through 8 as described in 5.2.1.2.2.1

9. Report Link Test Results (Code 01011). Specifies that
the term nal whose term nal base address matches the address in
the User Nunber field shall transmt an RCCONC/'N, and Link Test
Resul ts nmessage in the next frane.

10. CQuard List Report: Goup 1 (Code 01100). Specifies
that the term nal whose term nal base address matches the address
in the User Nunmber field shall report the first group of
addresses in its guard list via an RCCON CGuard List Report
message in the next frane.

11. CQuard List Report: Goup 2 (Code 01101). Specifies
that the term nal whose term nal base address matches the address
in the User Nunmber field shall report the second group of
addresses in its guard |list via an RCCON CGuard List Report
message in the next frane.

12. CQuard List Report: Goup 3 (Code 01110). Specifies

that the term nal whose term nal base address matches the address
in the User Nunmber field shall report the third group of
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addresses in its guard |list via an RCCON CGuard List Report
message in the next frane.

13. CQuard List Report: Goup 4 (Code 01111). Specifies
that the term nal whose term nal base address matches the address
in the User Nunmber field shall report the fourth group of
addresses in its guard list via an RCCON CGuard List Report
message in the next frane.

14. CQuard List Report: Goup 5 (Code 10011). Specifies
that the term nal whose term nal base address matches the address
in the User Nunmber field shall report the fifth group of
addresses in its guard |list via an RCCON CGuard List Report
message in the next frane.

15. Inhibit RCCOWN (Code 10000). Specifies that al
termnals shall inhibit transm ssion of any RCCONin the next
frame.

16. Spare (Codes 10100 through 11111).

c. User Nunber field (Bits 0-5 and 7, byte 2; bits 0-7,
byte 3; and bit 5, byte 7). This field can identify the term nal
base or 1/0O port address to which the next frane's RCCONti me
slot is assigned or the term nal base or I/O port address for
whi ch the CALL ACK applies. The interpretation of this field is
based on the settings in the CALL ACK and RCCOW Assi gnnment fiel ds
(see Section 6, Table XXXI). Wen the CALL ACK field contains
bi nary zero and the RCCOW Assignnment field contains the code for
the I nhibit RCCOVN{code 10000, described in 5.2.1.1.1 b (15)} or
one of the five RCCOW Precedence codes {codes 00001-00101,
described in 5.2.1.1.1 b (1)}, the User Nunmber field will be set
to binary zero. These 6 RCCOW assignnents apply to al
termnals. Wen the CALL ACK field contains binary zero and the
RCCOW Assi gnnent field code is not one of the 6 identified above,
the User Nunber field identifies the term nal base or 1/0 port
address to which the next frame's RCCONtine slot is assigned.
When the CALL ACK field contains a non-zero value, the User
Nunber field identifies the I1/0O port address for which the CALL
ACK applies. The CCOWN Master Frane nessage provi des space for
only a 15-bit User Nunber field. Al termnals with 16-bit
addresses shall assume the MSB (bit 16) is a zero when receiving
the CCOWN Master Frame nessage. Terminals with term nal base
addresses containing a one as the MSB (bit 16) cannot receive an
RCCOW assi gnnment or CALL ACK in CCOWN Master Franme nessages.

These termnals shall not transmt RCCOM which would require the
CC to respond with a CALL ACK in CCOWN Master Franme nessages.

User nunber bit 15 is contained in bit 5 of byte 7 in all but two
CCOW nessages. For a CCOW Master Franme nessage, bit 15 is
contained in bit 6 of byte 8 and in the CCOWN Conputer Data
Transfer nmessage bit 15 is contained in bit 7 of byte 4.
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d. Flag field (Bit 6, byte 2). This flag is set to binary
1 toidentify the frame as a master franme. The flag is set to
binary 0 in all other franes.

e. Parity field (Bits 0-7, byte 5 and bits 0-7, byte 6).
This field defines the 2-byte CRC derived as specified in 5.4.3.

f. Command field (Bits 0-4, byte 7). Wen the Flag field
is set to binary O, this field identifies which CCOVNnessages is
contained in this frane. Wen the Flag field is set to binary 1,
this frane contains a CCON Master Frame nessage whi ch does not
contain a Command field. The CCOWN nessages and associ at ed codes
are listed in Table I X

5.2.1.1.2 Unique CCOWNnessage fields. The fields unique to
each CCOW nessage are defined in 5.2.1.1.2.1 through
5.2.1.1.2.20. The termnal shall process each CCOWN nessage to
determ ne whether the nessage is directed to it. A CCONnessage
is directed to a termnal when: (1) it is directed to al
termnals or (2) the termnal’s I/O port or guard addresses is in
the User ID or Called Party field of the CCON dependi ng on CCOWN
content. Each termnal shall initiate actions as defined within
the CCOW nessages directed to it.

5.2.1.1.2.1 Master Frane (Figure B-1) (Command Field Code
NONE). This CCOWNnessage is transmtted every eighth frane to
update the franme configuration and to provide orderwire and key
generator (KG status. The termnal shall interpret the data
fields in this CCONas foll ows:

a. Precedence Cutoff (Bit 7, byte 2 and bits 0-1, byte 7).
This field identifies the m ni mum precedence the CC anti ci pates
sending in the RCCOW Assignnent field for the next seven franes.
Val i d precedence cutoff values are as shown in Table XII. The
precedence cutoff val ue should be displayed at the termnal for
oper at or use.

TABLE XII. Precedence Cutoff field definitions.
CODE FI ELD DEFI NI TI ON
000 Spar e
001 Emer gency Action
010 Fl ash Overri de
011 Fl ash
100 | medi at e
101 Priority
110 Rout i ne
111 Spar e
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b. Franme Format (Bits 0-7, byte 4 and bits 2-5, byte 7).
Thi s non-contiguous 12-bit field is subdivided into three 4-bit
subfi el ds contai ni ng hexadeci mal (HEX) subformat indicators to be
used on each of the three user segnents. |If the received frane
format results in a format nunber change (see 5.1.1.1 a), the
term nal shall disconnect all slot connections, cancel al
speci al format change orders, and starting in the next frane
begin using the received frane format. |If the received franme
format does not result in a format nunber change, starting in the
next frame the term nal shall begin using the received frane
subformats on each user segnent that is not operating under a
special frane format change order. The term nal shall disconnect
all slot connections fromuser segnents whose subformat indicator
was changed as a result of this action. For exanple, consider
that a termnal is operating wth a frane format of 359 with its
user segnment B operating under a special frame format change

order. If the frame format is changed to 249, a term nal would
change its franme format to 259 and di sconnect all sl ot
connections fromuser segnent A in changed subformat segnents

wi Il be di sconnect ed.

c. KG Menory (Bits 6-7, byte 7 and bit 7, byte 8). This
field identifies the KG nenory | ocation in use.

d. KG Net Nunber (Bits 0-4, byte 8). This field identifies
the KG Net Nunber in use.

e. KGDay (Bits 5-7, byte 9). This field identifies the KG
Day of the week.

f. Frame Count (Bits 0-4, byte 9; bits 0-7, byte 10; and
bits 0-7, byte 11). This field identifies the frame count of the
current frane.

g. DC Flag (Bit 5 byte 8. This flag identifies whether
the channel is operating in the AC or DC node. |If the flag is
set to binary 0, the channel operates in the AC node. |If the
flag is set to binary 1, the channel operates in the DC node.

h. Scranbled CC KGID (Bits 0-7, byte 12 and bits 0-7, byte
13). Wien the orderwire is encrypted, this field contains the
scranbl ed CC KG I D nunber that was used to encrypt the CCOW (see
5.3.2.1 and 5.3.2.2). Wen the orderwire is not encrypted, this
field contains the CC term nal base address.

5.2.1.1.2.2 No Command (Figure B-2) (Command Field code
00000). The CC sends this CCONwhen there is no other CCOW
message to be sent in the frane. The termnal shall interpet the
Controller Address field (bits 0-7, byte 8 and bits 0-7 byte 9)
as the address of the active channel controller (the term nal
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transmtting the CCOM) for this channel. The term nal should
display this field so that the operator may address traffic to
the controller.

5.2.1.1.2.3 Slot Disconnect (Figure B-3) (Command Field
Code 00001). This CCOWnessage directs termnals to di sconnect
selected 1/O ports fromuser segnent tinme slots. Three nethods
are available for directing I/0O port disconnects. Al
conbi nations of these three nethods are all owable. The three
met hods are:

I The disconnect can be directed to all 1/0O ports
connected to a designated tinme slot. Al 1/0 ports supporting a
non-frequency switched connection to a tinme slot identified in
the Sl ot Nunber field shall be disconnected fromthat tine slot
prior to the next frame. Since this CCOVNdoes not contain a
Channel Frequency Code field, disconnect of frequency swtched
connections by slot nunmber is not supported.

I The disconnect can be directed to one or all 1/0O ports
of termnals identified in either or both of the User ID fields.
Termnal 1/O ports identified in either of the User ID fields

wi |l be disconnected fromtheir time slot based on setting of the
Al Ports Flag and Tinme field. An Al Ports flag and a Tine
field are associated with each User IDfield. If the
corresponding All Ports flag is set to binary O, only the I/O
port identified in the User IDfield shall be disconnected. If

the corresponding All Ports flag is set to binary 1, all 1/0
ports of the termnal identified in the User ID field shall be

di sconnected. If the corresponding Tine field is set to a binary
0, the disconnects shall occur prior to the next frame. |If the

corresponding Tine field is set to a non-zero val ue, the
di sconnects shall occur in the frane follow ng expiration of the
time specified.

I The disconnect can be directed to one or two guard
addresses. A termnal |I/0O port shall disconnect froma tine slot
if (1) the 1/O port is guarding the address specified in either
of the two User IDfields, and (2) the I/O port is currently
connected to the tine slot based on the specified guard address.
Termnal 1/0O ports will be disconnected based on the setting of
the Tine field. |If the corresponding Tine field is set to binary
0, the disconnects shall occur prior to the next frame. |If the
Time field is set to a non-zero value, the disconnects shal
occur in the frame follow ng expiration of the time specified.
The Al Ports flag is not applicable when a guard address is
included in the User ID field.

The term nal shall renove from queue all RCCOWN Call Conplete
messages originated by 1/0O ports which are di sconnected by this
CCON The termnal shall interpret the data fields in this CCOWN
and initiate actions as foll ows:
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a. Slot Nunmber (Bits 0-4, byte 4). This field identifies a
time slot fromwhich I/O ports are to be disconnected. Valid
sl ot nunbers range from1 to 23, depending on the frame format in
use. This field is set to binary 0 when a di sconnect from a
desi gnated sl ot nunber is not being directed.

b. User #1 ID (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies an I/O port or guard address being directed
to disconnect froma control or slave channel time slot. This
field is set to binary O when no address is being directed to
di sconnect.

c. User #2 ID (Bits 6-7, byte 7; bits 0-5, byte 10; and
bits 0-7, byte 11). This field identifies a second |I/0O port or
guard address being directed to disconnect froma control or
sl ave channel tinme slot. This field is set to binary 0 when
there is no second address being directed to di sconnect.

d. User #1 Al Ports Flag (Bit 7, byte 10). This flag,
when set to binary 1, directs all 1/O ports of the term na
identified by the User #1 ID field be disconnected fromtheir
time slots. This flag is set to binary O when only the 1/0 port
identified by the address in the User #1 ID field is to be
di sconnected or when no address is being directed to di sconnect.

e. User #2 Al Ports Flag (Bit 6, byte 10). This flag,
when set to binary 1, directs all 1/O ports of the term na
identified by the User #2 ID field be disconnected fromtheir
tinme slots. This flag is set to binary O when only the I/O port
identified by the address in the User #2 ID field is to be
di sconnected or when no second address is being directed to
di sconnect.

f. Time #1 (Bits 0-7, byte 12). This field identifies the
time remaining before the /O port(s) identified in the User #1
field are to be disconnected. This field is conposed of a 6-bit
time subfield (bits 0-5) and a 2-bit tinme unit code subfield
(bits 6-7). The 6-bit tine subfield values represent units of
time fromO to 59. The 2-bit tine unit code identifies whether
the tine defined in the first 6 bits is in units of seconds,
m nutes, hours, or days, as listed in Table XI1l. This fieldis
set to binary O to direct disconnect prior to the next frane or
when no address is being directed to disconnect.

g. Time #2 (Bits 0-7, byte 13). This field directs the
sanme termnal action for the 1/O port(s) identified by the
address in the User #2 ID field as described for the Tinme #1
field.
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TABLE XI11. Tinme subfield val ues.
BIT
UNI T OF TI ME

7 6

0 0 Seconds

0 1 M nut es

1 0 Hour s

1 1 Days

5.2.1.1.2.4 Slot Connect (Figure B-4) (Command Field Code
00010). This CCOWNdirects termnals identified in the User ID
fields to connect one of their 1/O ports to the user segnent tinme
slot identified in the Slot Nunber field.

I When the specified I/O port is not connected to a tine
slot it shall connect to the tine slot specified in the Sl ot
Nunmber field on the channel indicated in the Channel Frequency
Code field. Termnals shall use the Channel Frequency Code field
to determne if the slot connect conmand applies to a 5- or

25-kHz channel. |If the slot connect contains a specified tine in
the Tine field, termnals participating in the service shal
automatically di sconnect at the expiration of that time. |If the

correspondi ng Receive-Only flag is set to 1, the connected 1/0O
port shall not transmt in this tine slot.

I Wen the specified I/O port is already connected to the
communi cations tine slot specified in the Slot Nunber field on
t he channel indicated by the Channel Frequency Code field, the
term nal shall update the I/O port connect tinme and
transmt/receive status based on the values received in the Tine
field and the User #1 Receive-Only flag or User #2 Receive-Only
flag fields.

I When the specified I/O port is already connected to a
communi cations tinme slot different than that specified in the
Sl ot Nunber field or on a different channel than indicated by the
Channel Frequency Code field, the termnal shall ignore the
CCOW Sl ot Connect nessage

The termnal shall interpret the fields in this CCOWN as
fol |l ows:

a. Bit Rate (Bits 5-7, Byte 4). \Wen the CCONis directed
to a 25-kHz channel, this field indicates the bit rate associ at ed
wth the tine slot indentified in the Slot Nunber field. Wen
directed to a 5-kHz channel, this field is set to binary zero.
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Processing of this field is optional. The corresponding bit
rates are listed in Table XIV.

TABLE Xl V. Bit Rate field definitions.

CODE BI T RATE (bps)
000 75
001 300
010 600
011 1, 200
100 2,400
101 4, 800
110 16, 000
111 Spar e

b. Slot Nunmber (Bits 0-4, byte 4). This field identifies
the time slot to which the termnal I/O port is to be connect ed.
Sl ot nunmbers for tinme slots on 25-kHz control and slave channels
range from1l to 23, depending on the frane format in use (see
Figures A-1 through A-3). Slot nunbers for tine slots on 5-kHz
sl ave channel s range from1 to 28 (see Figure A-4).

c. User #1 ID (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies an I/O port or guard address being directed
to connect to a tine slot.

d. User #2 ID (Bits 6-7, byte 7; bits 0-5, byte 10; and
bits 0-7, byte 11). This field identifies another 1/0O port or
guard address being directed to connect to a tinme slot. This
field is set to binary O if there is only one address being
directed to performa slot connect.

e. User #1 Receive-Only Flag (Bit 7, byte 10). This flag,
when set to binary 1, restricts the I/O port identified by the
address in the User #1 ID field to receive-only comuni cati ons.

f. User #2 Receive-Only Flag (Bit 6, byte 10). This flag,
when set to binary 1, restricts the I/O port identified by the
address in the User #2 ID field to receive-only comuni cati ons.

g. Tinme (Bits 0-7, byte 12). This field is conposed of a
6-bit time subfield (bits 0-5) and a 2-bit tinme unit code
subfield (bits 6-7) defined in 5.2.1.1.2.3 f. Binary O0in this
field indicates that the 1/O port identified by either the User
#1 or #2 ID field has an unlimted tine slot assignnment tinme. |If
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the Tine field is nonzero, the I/O ports identified by the User
#1 or #2 ID fields are connected for the defined tine period.

h. Channel Frequency Code (Bits 0-7, byte 13). This field
identifies the channel frequency code for the slot connect. The
uplink and downlink frequencies corresponding to the channel
frequency code are shown in Table DI

5.2.1.1.2.5 Link Test and Range Frane-Nunber Assi gnnent
(Figure B-5) (Command Field Code 00011). This CCOW nessage
directs a termnal to performone of three nutually exclusive
actions: initiate a link test, termnate a |link test, or change
the frame count used for dedi cated ranging.

I |If the Dedicated Range Frame-Nunber field is set to
binary zero, the termnal identified in the User ID field
initiates or termnates a link test based on the value of the T
flag. If the T flag is set to binary 1, the termnal identified
in the User ID field shall termnate its link test and save the
results of the link test up to the point of test termnation. |If
the T flag is set to binary 0, the termnal shall transmt a
predeterm ned test pattern in every odd-nunbered Link Test tine
slot, beginning in the next odd-nunbered frame. The term nal
shall transmt a test pattern at the burst rate indicated by one
of the flags discussed in c, d, or e, below ©One and only one of
the flags will be set by the CC when assigning a termnal to
conduct a link test. Figure 7 specifies the test pattern to be
transmtted for each burst rate. The nunber of bursts for each
link test is specified in Table A-I. The termnal shall neasure
C/N, for the link test bursts and for CCOM received over the
course of the link test and shall report the results of the |ink
test as described in 5.2.1.2.2.09.

I |f the Dedicated Range Frane-Nunber field contains a
val ue other than binary 0, the termnal identified in the User ID
field shall change the franme count used for dedicated ranging.
The term nal shall range in the next ELT slot in which the | ower
10 bits of the frane count are equal to the 10 bits received in
t he Dedi cated Range Frane-Nunber field, then every 1024 franes
thereafter. Termnals perform ng Method 2 ranging shall also
range in the even-nunbered range slots as specified in
5.1.4.1.2.2. The termnal shall continue to range as specified
in5.1.4.1.2 and 5.1.4.1. 3.

The termnal shall interpret the data fields in this CCOWN
as foll ows:

a. User ID(Bits 0-7, byte 8 and bits 0-7, byte 9). This
field identifies the term nal base address of the term nal being
directed to initiate or termnate a link test or being issued a
rangi ng assi gnnent.
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b. T Flag (Bit 0, byte 11). This flag, when set to binary
1, directs that an ongoing termnal link test be term nated.
This flag is set to binary O when this CCOVNnessage is used to
initiate a link test or assign a franme nunber for dedicated
rangi ng.

c. 9.6-ksps Flag A (Bit 0, byte 4). This flag, when set to
binary 1, directs the termnal to performthe link test at 9.6
ksps. This flag is set to binary 0 if the CCON assigns a rangi ng
frame nunber, termnates a link test, or if one of the flags
described in d or e, below, is set to binary 1.

d. 19.2-ksps Flag B (Bit 1, byte 4). This flag, when set
to binary 1, directs the termnal to performa link test at 19.2
ksps. This flag is set to binary 0 if the CCON assigns a rangi ng
frame nunber, termnates a link test, or if one of the flags
discussed in c or e is set to binary 1.

e. 16-ksps Flag C (Bit 2, byte 4). This flag, when set to
binary 1, directs the termnal to performa link test at 16 ksps.
This flag is set to binary O if the CCOWNassigns a ranging frane
nunber, termnates a link test, or if one of the flags discussed
in c or d, above, is set to binary 1.

f. Dedicated Range Frane-Nunmber (Bits 0-1, byte 12 and bits
0-7, byte 13). This field, if set to a non-zero val ue,
identifies the frame count of the ELT slot that the termnal wll
use to performdedicated ranging. The LSB in this field wll
al ways be set to binary O to ensure ranging is perfornmed in even-
nunbered frames. This field is set to binary 0 when the CCOWN
directs or termnates a link test.

5.2.1.1.2.6 Channel Control Handover Request (Figure
B-6) (Command Field Code 00100). This CCOWNis sent by a CCto
another CC to coordinate the transfer of channel control
responsibilities. The data fields in this CCONw || be defined
in the CC system specification.

5.2.1.1.2.7 Special Format Change Order (Figure B-7)
(Command Field Code 00101). This CCOWnessage directs termnals
identified in either of the User ID fields, or all term nals on
t he channel, to change the franme format being used. The
termnals shall interpret this nessage in one of two ways
depending on the setting of the All-User flag.

I Wien the All-User flag is set to binary 0, starting in
the next frame, termnals identified in either of the User ID
fields shall comrence, update, or term nate operation under a
speci al format change order. Each franme format segnent shal
operate under a special format change order when directed by this
CCOWN nessage to a frame subformat that when differs fromthe
frame subformat specified for the channel (as specified by the
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nmost recent master franme or CCOW Speci al Format Change O der
message with the All-User flag set to binary 1). Term nals shal
continue to operate using a frane subfornmat under a speci al

format change order until (1) another CCOW Special Format Change
Order nessage is received that directs the frane subfornmat be the
sanme as specified for the honme channel, or (2) the received frane
format results in a format nunber change (see 5.1.1.1 a). Wen
Format nunber 1 is in use on a channel, the controller will not
command a term nal on the channel to operate under a special
format change order. The primary purpose of the special format
change order is to setup a termnal prior to directing it to make
a frequency switched connection to a tinme slot on a channel
operating with a different franme format.

I Wen the All-User flag is set to binary 1, this conmand
is directed to all termnals and changes the frame format
specified for the channel. The purpose of the All-User flag is
to cause an imedi ate change to the frame format w thout the
necessity of of waiting for the next nmaster frame. The term nal
shall handle this franme format change command the sane as if
received in a master frame (see 5.2.1.1.2.1 b)

If a termnal changes its frame format, all slot connections
| ocated in user segnents with changed franme subformats shall be
di sconnected. When the format changes from Format nunber 2 to
Format nunber 1, the term nal shall disconnect all slot
connections in all user segnents and cancel any special format
change order in effect. Al changes shall take place at the
start of the next frame. The termnal shall interpret the data
fields in this CCONas foll ows:

a. User #1 ID (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies the term nal base address or a guard
address. Termnals identified by this address are directed to
change their frame format to that specified in the Format #1
field. This field will be set to zero when the All-User flag is
set to a binary 1.

b. User #2 ID (Bits 0-7, byte 10 and bits 0-7,
byte 11). This field identifies the term nal base address or a
guard address. Termnals identified by this term nal base
address are directed to change their frane fornmat to that
specified in the Format #2 field. This field will be set to
bi nary zero when only one term nal or guard group is being
directed to change frame format or if the All-User flag is set to
a binary 1.

c. All-User Flag (Bit 7, byte 7). This flag, when set to
binary 1, directs this CCOVNnessage to all termnals. The new
frame format is specified in the Format #1 field and repeated in
the Format #2 field.
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d. Format #1 (Bits 4-7, byte 4 and bits 0-7, byte 12).
This field identifies the new frame format to be used by the
termnals identified by the address in the User #1 ID field or if
the All-User flag is set to binary 1 by all termnals on the
channel. This field defines the subformat to be used on each of
the user segnents (4 bits designated for each user segnent). See
5.1.1.1 and 5.2.1.1.2.1 b.

e. Format #2 (Bits 0-3, byte 4 and bits 0-7, byte 13).
This field identifies the new frame format to be used by the
termnals identified by the address in the User #2 ID field or if
the All-User flag is set to binary 1 by all termnals on the
channel. This field defines the subformat to be used on each
user segnment (4 bits for each segnent). This field is set to
bi nary zero when only one termnal or guard address group is
being directed to change its frame format. See 5.1.1.1 and
5.2.1.1.2.1 b.

5.2.1.1.2.8 Call Canceled (Figure B-8) (Conmand Fi el d Code
00110). This CCOW nessage notifies up to three termnal 1/0
ports that their call requests have been canceled by the CC. The
term nal specification should define termnal actions, including
notification of the operator, upon receipt of this CCON The
termnal shall interpret the data fields in this CCOVNas foll ows:

a. User #1 ID (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies an I/O port address. Term nals are advised
that the call request initiated by the I/O port identified by
t his address has been cancell ed.

b. User #2 ID (Bits 0-7, byte 10 and bits 0-7, byte 11).
This field identifies another 1/O port address and advi ses
termnals identified by this address as described for the User #1
IDfield. This fieldis set to binary O when only one address is
bei ng advi sed of call cancell ation.

c. User #3 ID (Bits 0-7, byte 12 and bits 0-7, byte 13).
This field identifies another 1/O port address and advi ses
termnals identified by this address as described for the User #1
IDfield. This field will be set to binary 0 when only one or
two addresses are being advised of call cancellation.

5.2.1.1.2.9 Channel assignnent. This waveform includes
provisions for termnals to be switched automatically from one
satellite channel to another. This is perfornmed upon term nal
request (see 6.4) or as determned by the CC during satellite
resource allocation. Channel assignnent shall be perforned as
specified in 5.2.1.1.2.9.1 and 5.2.1.1.2.9.2.

5.2.1.1.2.9.1 TDVA Channel Reassignnment (Figure B-9)
(Command Field Code 00111). This CCOW nessage directs any
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conbi nation of up to three termnals or guard addresses, or al
termnals on the channel, to nove to the hone channel identified
in the Channel Frequency Code field. |[If any of the three User ID
fields contain the termnal's base address, an address guarded by
the termnal, or if the AlIl Change Flag is set to binary 1; the
termnal shall termnate all orderwre activity on its current
home channel and attenpt to acquire the new channel specified in

t he Channel Frequency Code field. |If unable to acquire the new
home channel within 90 seconds, the termnal shall return to its
previ ous honme channel. Upon such return, the term nal shal

retain its established dedicated ranging and user tine slots if
(1) it has not mssed a ranging opportunity since it initiated
nmovi ng to anot her honme channel, (2) its tolerable range
uncertainty has not been exceeded (see 5.1.4 a), and (3) it has
not | ost CCOW acquisition on the original hone channel as defined
in 5 1.3. The termnal shall report the acquisition of a new
home channel has failed and the termnal has returned to a

previ ously assi gned hone channel by transmtting an RCCOW St at us
Report B nessage for 1/O Port #1. The term nal shall use the
Channel Frequency Code field based on Table DI to determ ne the
satellite channel on which to operate.

(1) Move to another 25-kHz channel. [|f the Channel
Frequency Code field indicates a 25-kHz channel, identified
termnals shall nove to the new hone channel and conti nue
operation as specified in this standard, retaining all RCCOWN
messages i n queue. Conmunications in established user tine slots
may be tenporarily interrupted while acquiring the new honme
channel. If the format change results in a change from For mat
nunmber 1 to Format nunber 2 or from Format nunber 2 to For nat
nunber 1, the termnal shall disconnect all slot connections in
all user segnents and cancel any special format change order in
effect. |If the franme format on the new honme channel is different
than the frame format that the termnal is currently operating
under, slot connections |ocated in changed subformat segnents
w || be disconnected. Depending on the state of the All-Change
flag the termnal wll maintain, nove, or disconnect existing
sl ot connections as specified bel ow

1 When the Al -Change flag is set to binary 1, all non-
frequency switched sl ot connections shall be noved to the new
home channel and the term nal shall continue to range in any
previ ously established dedicated ranging tinme slots on the new

home channel. If the Satellite Change flag is set to binary O,
all frequency-sw tched sl ot connections shall be nmaintai ned on
their previously assigned channels. |[If the Satellite Change flag

is set to binary 1, all frequency-sw tched slot connections shal
be di sconnect ed.

1 When the Al -Change flag is set to binary 0, a term nal
f

specified in one of the User ID fields shall reestablish ranging
on the new hone channel. |If the Satellite Change flag is set to
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binary 0, all slot connections shall be maintained on their
previ ously assigned channels. |If the Satellite Change flag is
set to binary 1, all slot connections shall be disconnected.

(2) Mve to a 5-kHz channel. If the Channel Frequency Code
field indicates a 5-kHz channel, identified term nals shal
swtch to operations as specified in ML-STD 188-182A. Al sl ot
connects shall be disconnected and all RCCOW nessages i n gueue
shal | be del et ed.

The termnal shall interpret the data fields in this CCOW as
fol |l ows:

a. Channel Frequency Code (Bits 0-7, byte 4). This field
identifies the code corresponding to the new set of rf uplink and
downl i nk frequencies that the termnal is assigned to use as
shown in Table DI

b. AIl-Change Flag (Bit 7, byte 7). This flag, when set to
binary 1, directs all termnals on the channel to change their
home channel. Wen set to binary 0, this CCONis directed only
totermnal(s) identified in the User #1 ID, User #2 |ID, and User
#3 1D fields.

c. Satellite Change Flag (Bit 6, byte 7). This flag, when
set to binary 1,indicates that the hone channel that the term nal
is being directed to nove to is being transponded by a different
satellite. Wen set to binary 0, the new honme channel is being
transponded on the sane satellite as the termnal’s current hone
channel .

d. User #1 ID (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies a term nal base address or guard address.
This field is set to binary O when the All-Change flag is set to
bi nary 1.

e. User #2 ID (Bits 0-7, byte 10 and bits 0-7, byte 11).
This field identifies a second term nal base address or guard
address. This field is set to binary 0 when only one address is
directed to a new honme channel or when the All-Change flag is set
to binary 1.

f. User #3 ID (Bits 0-7, byte 12 and bits 0-7, byte 13).
This field identifies a third term nal base address or guard
address. This field is set to binary 0 when two or fewer
addresses are directed to a new hone channel or the All-Change
flag is set to binary 1.

5.2.1.1.2.9.2 DASA Channel Assignnent (Figure B-10)

(Command Field Code 10101). This CCOWN nessage directs up to two
specific termnals, guard addresses, or all termnals to
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tenporarily change to a DASA channel. Term nal requests for DASA
channel assignnent nay be nmade, but are not limted to, using the
Configuration Code field in both the RCCON Two Party and

Conf erence Request nessages. The termi nal shall determ ne the
satellite channel on which to operate based on the Channel
Frequency Code field and Table D-I. Termnals shall conply with
t he bandw dth of the assigned channel. Termnals shall return to
t heir assigned hone channel (the channel where they received the
assignnment) under either of the follow ng conditions: (1) after
communi cations are conpleted, or (2) after the tine defined in
the Tine field expires. Termnals returning to their hone
channel for a reason other than tine expiration shall transmt an
RCCOW Cal | Conpl ete nessage after regaining transmt timng on

t heir assigned hone channel. The DASA channel operates in the
singl e access node as specified in ML-STD 188-181A. Term na
actions prior to novenent to and upon return from a DASA channel
are as foll ows:

' Prior to swwtching to the DASA channel (5- or 25-kHz)
the termnal shall disconnect all slot connects. The term nal
may retain all pending service requests in its queue prior to
switching to the DASA channel. The CC will not increnment the
gueue service timers for retained service requests.

' The termnal shall interpret the data fields in this
CCOW as foll ows:

a. Channel Frequency Code (Bits 0-7, byte 4). This field
identifies the code corresponding to the set of rf uplink and
downl i nk frequencies that the termnal is assigned to use as
shown in Table DI

b. AIl-Change Flag (Bit 7, byte 7). This flag, when set to
binary 1, directs all termnals on the channel to change to a
DASA channel. This field is set to binary 0 when either or both
of the User #1 and User #2 ID fields are set to other than
bi nary 0.

c. Satellite Change Flag (Bit 6, byte 7). This flag, when
set to binary 1, indicates that the DASA channel that the
termnal is being directed to operate on is being transponded by
a different satellite. Wen set to binary 0, then the new DASA
channel is being transponded on the sane satellite as the
termnal’s honme channel

d. User #1 ID (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies an 1/O port or guard address. Term nals
identified by this address are directed to change to the DASA
channel identified in the Channel Frequency Code field. This
field is set to binary O if the All-Change flag field is set to
bi nary 1.
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e. User #2 ID (Bits 0-7, byte 10 and bits 0-7, byte 11).
This field identifies a second I1/0O port or guard address and
requires the same termnal action for this address as required
for the User #1 IDfield. This field is set to binary O if only
one address is being directed to a DASA channel or if the Al -
Change flag field is set to binary 1.

f. Time (Bits 0-7, byte 12). This field defines the tine
the addressed termnals will remain on the DASA channel in the
format defined in 5.2.1.1.2.3 g. Nonzero data in this field
indicates the termnals are to term nate baseband communi cati ons
on the DASA channel and return to their assigned honme channel
when the identified tine has elapsed. Binary O in this field
i ndicates an unlimted channel assignnent.

g. Configuration Code (Bits 0-7, byte 13). This field
identifies the configuration code of the requesting termnal’s
/O port in HEX format. Valid codes range fromO01l to FF and are
operational |y assigned.

5.2.1.1.2.10 Enter Guard List (Figure B-11) (Command Field
Code 01000). This CCOWnessage directs a termnal to enter up to
two addresses into the guard list of the addressed 1/0O port. The
termnal whose I/O port is identified in the user IDfield shal
enter into the specified I/O port guard list the guard addresses
received. @uard addresses shall be entered in the order (i.e.,
GQuard #1, CGuard #2) received, up to the maxi mum nunber (15) that
can be guarded. The termnal shall not allow |local or CCONentry
of duplicate guard addresses into the termnal. The term nal
shall interpret the data fields in this CCOVNas foll ows:

a. User ID (Bits 0-7, byte 8 and bits 0-7, byte 9). This
field identifies the I/O port address to which the addresses in
the Guard #1 and Guard #2 fields are to be added.

b. Guard #1 (Bits 0-7, byte 10 and bits 0-7, byte 11).
This field identifies an address. This address is entered into
the guard list of the I/O port identified in the User ID field.

c. CQuard #2 (Bits 0-7, byte 12 and bits 0-7, byte 13).
This field identifies another address. This address is entered
into the guard list of the I/O port identified in the User ID
field. If only one address is being added to the termnal's
guard list, this field is set to binary O.

5.2.1.1.2.11 Delete fromGuard List (Figure B-12) (Comrand
Field Code 01001). This CCOWNnessage directs a termnal to
delete up to two addresses fromthe guard list of the addressed
|/O port. Termnal 1/O ports connected to a slot assigned to a
del et ed guard address shall disconnect fromthe slot. The
termnal shall interpret the data fields in this CCOVNas foll ows:
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a. User ID (Bits 0-7, byte 8 and bits 0-7, byte 9). This
field identifies the I/O port address from which the addresses
identified in the Guard #1 and Guard #2 fields are to be del eted.

b. Quard #1 (Bits 0-7, byte 10 and bits 0-7, byte 11).
This field identifies an address that the termnal is to delete
fromits guard |ist.

c. CQuard #2 (Bits 0-7, byte 12 and bits 0-7, byte 13).
This field identifies a second address that the termnal is to
delete fromits guard list. This field will be set to binary O
if only one address is being deleted fromthe termnal's guard
list.

5.2.1.1.2.12 Call Waiting (Figure B-13) (Command Fi el d Code
01010). This CCOW nessage notifies a termnal that a cal
addressed to one of its I/O port or guard addresses is waiting to
be connected. Term nal system specifications should define
required term nal actions upon receipt of this nessage. The
termnal shall interpret the data fields in this CCOVNas foll ows:

a. Called Party (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies the /O port or guard address for which a
call is waiting.

b. Calling Party (Bits 0-7, byte 10 and bits 0-7,
byte 11). This field identifies the 1/0O port address that nade
the call request.

c. Precedence (Bits 0-2, byte 12). This field identifies
t he precedence of the CCONCall Waiting nmessage as shown in
Table Xl I.

5.2.1.1.2.13 Call in Queue (Figure B-14) (Command Field
Code 01011). This CCOW nessage notifies up to two termnal 1/0O
ports that their call requests have been placed in queue.
Term nal system specifications should define required term nal
actions upon receipt of this nessage. The term nal shal
interpret the data fields in this CCONVas foll ows:

a. Calling Party #1 (Bits 0-7, byte 8 and bits 0-7,
byte 9). This field identifies the address of the first 1/0O port
that requested a call that was placed in queue.

b. Calling Party #2 (Bits 0-7, byte 10 and bits 0-7,
byte 11). This field identifies the address of the second 1/0
port that requested a call that was placed in queue. This field
is set to binary O if only one call has been placed in queue.

c. Time #1 (Bits 0-7, byte 12). This field provides an
estimate of the time until the call requested by Calling Party #1
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field will be serviced. The tine is in the format defined in
5.2.1.1.2.3 f. A binary zero value in this field indicates no
time estimate i s provided.

d. Time #2 (Bits 0-7, byte 13). This field provides an
estimate of the time until the call requested by Calling Party #2
field will be serviced. The tinme is in the format defined in
5.2.1.1.2.3 f. This fieldis set to binary O if no Calling Party
#2 is specified, or if a second calling party is specified to
indicate no tine estimate i s provided.

5.2.1.1.2.14 Conputer Data Transfer (Figure B-15) (Comrand
Field Code 01100). This CCOW nessage transfers four bytes of
data to a specified term nal port address. Term nal
specifications should define the terminal to I/O device interface
and/or information to be nade available to the operator upon
receipt of this CCON The termnal shall interpret the data
fields in this CCOVNas foll ows:

a. Called Party (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies the I/O port or guard address to which the
data is to be transferred.

b. Precedence (Bits 5-7, byte 7). This field identifies
the precedence of the transfer data. See Table Xl I.

c. Data (Bits 0-7, byte 10; bits 0-7, byte 11; bits 0-7,
byte 12; and bits 0-7, byte 13). This field contains the data to
be transferred. Byte 10 (see Figure B-15) is the nost
significant byte of the nessage, byte 11 is next, byte 12 is
third, and byte 13 is the |east significant byte.

5.2.1.1.2.15 Information Request (Figure B-16) (Comrand
Field Code 01101). This CCOW nessage has two purposes, as
defined in 5.2.1.1.2.15.1 and 5.2.1.1.2.15.2. The term nal
system speci fications should define required term nal actions
upon receipt of this CCON The termnal shall interpret the data
fields in this CCOVas foll ows:

a. Called Party (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies the I/O port or guard address to which the
CCOWi s directed.

b. Code (Bits 0-7, byte 10). This field identifies the
i nformati on request code in binary-coded deci mal (BCD) fornmat.
Valid codes are 1 to 99 and except for Code = 4 are operationally
defined. Code = 4 is reserved for the Constant Key Al arm
| nf or mati on Request.

5.2.1.1.2.15.1 Qperational Code Information Request. This
CCOW nessage conveys a CC operator information-request code,
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specified in the Code field, to the termnal I/O port or guard
address identified in the Called Party field. The term nal shal
identify the specific request by the value in the Code field.

The codes are 1-99 with the exception of Code = 4. The term nal
operator may respond to this information request by directing the
termnal to send an RCCOW I nformati on Report nessage.

5.2.1.1.2.15.2 Constant Key Alarm I nformation Request. The
CC sends this request in response to a RCCON | nformation Report
message reporting a constant key alarm as described in
5.2.1.2.2.6.2. The termnal shall identify the Constant Key
Alarm I nformati on Request by the value in the Code field

(Code = 4). If the addressed termnal 1/O port did not report a
constant key condition via the RCCOWN I nformati on Report nessage,
the termnal shall ignore this CCONInformati on Request nessage.

| f the addressed |I/O port did report a constant key condition,
the termnal shall automatically disconnect that 1/0O port from
its assigned time slot.

5.2.1.1.2.16 Zeroize (Figure B-17) (Command Fi el d Code
01110). This CCOWN nessage directs a termnal to zeroize the
orderwire KG key storage nenories and di sconnect all slot
connects. |If the addresses in the Called Party #1 and Call ed
Party #2 fields both match the termnal’s term nal base address,
the termnal shall erase all KG nenory |locations and term nate
al | baseband comuni cations (disconnect all 1/0O ports). |If the
t hree addresses do not match, the command shall not be executed.
The termnal shall interpret the data fields in this CCOW as
fol |l ows:

a. Called Party #1 (Bits 0-7, byte 8 and bits 0-7,
byte 9). This field identifies the termnal base address of the
requested term nal .

b. Called Party #2 (Bits 0-7, byte 10 and bits 0-7,
byte 11). This field also identifies the term nal base address
of the requested term nal.

5.2.1.1.2.17 Time-Slot Preparation (Figure B-18) (Conmmand
Field Code 01111). This CCONnessage directs all termnals on an
rf channel to change the manner in which they prepare their KGs
for encryption and decryption of orderwire nessages. Table XV
describes all conbinations of KG paraneters possible.

5.2.1.1.2.17.1 CC-Directed Tinme-Sl ot Preparation.
CC-directed KG paraneter changes are acconplished by transmtting
a binary 1 in the fields noted in Table XV. The term nal shal
interpret the data fields in this CCONas foll ows:

a. Frame Count (Bits 0-4, byte 10; bits 0-7, byte 11; and
bits 0-7, byte 12). This field specifies the frane count at

67



M L- STD- 188- 183A

whi ch the term nal begins using the new KG paraneters indicated
inthe fields described in b through f bel ow

b. TSO Flag (Bit 7, byte 7). |If this flag is set to
binary 1, all termnals performa TSO at the frame count given in
this CCON The result is that new vari ables are used to prepare
the KG and the frame count is reset as defined in Table XV.

TABLE XV. KG paraneter change fl ags.

FLAG VALUES

TSO CHANGE | CHANGE TERM NAL ACTI ON
KG DAY KG
MEMORY
0 0 0 The KG Day and the KG Menory are not

changed. The frane count is
i ncr enment ed.

0 0 1 The KG Day is not changed. The term nal
changes to the KG Menory | ocation
specified in the KG Menory Address
field. The previous KG Menory | ocation
is not erased. The franme count is

i ncrenment ed.

0 1 0 The term nal changes to the KG Day
specified in the KG Day field. The KG
Menory is not changed. The frame count
IS increnented.

0 1 1 The term nal changes to the KG Day and
the KG Menory | ocation specified in the
KG Day and KG Menory Address fields.

The previous KG Menory | ocation is not
erased. The frame count is increnented.

1 0 0 When operating in the weekly node, the
KG Day is increnmented.* |f the KG Day
equaled 7 prior to the change, or if
operating in the daily node, the

term nal changes to the paired KG Menory
| ocati on** and the previous KG Menory

| ocation is erased. Oherw se, the KG
Menory | ocation is not changed. The
frame count reset to 24.
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0 1 The term nal changes to the KG Menory

| ocation specified in the KG Menory
Address field. When operating in the
weekly node, the KG Day is increnented.*
| f the KG day equaled 7 prior to the
change or if operating in the daily node
, the previous KG Menory | ocation is
erased. The frame count reset to 24.

1 0 The term nal changes to the KG Day
specified in the KG Day field. If KG
Day equaled 7 prior to the change, or if
operating in the daily node after the
change, the term nal changes to the

pai red KG Menory | ocation** and the
previ ous KG Menory | ocation is erased.
O herwi se, the KG Menory | ocation is not
changed. The frane count reset to 24.

1 1 The term nal changes to the KG Day and
KG Menory | ocation specified in the KG
Day and KG Menory Address fields. If
the KG day equaled 7 prior to the change
or if operating in the daily node after
t he change, the previous KG Menory

| ocation is erased. The franme count
reset to 24.

* Wien the KG Day is equal to 7, increnenting the KG Day
results in arollover to a KG Day equal to 1. \Wen
operating in daily node (KG Day = 0), the KG Day is not
changed.

** KG Menory | ocations 0-1, 2-3, 4-5, and 6-7 are paired KG
Menory | ocati ons.

C.

Change KG Day Flag (Bit 4, byte 13). |If this flag is

set to binary 1, all termnals change the KG day variable used to
prepare the KG The change occurs at the frame count given in
this CCON and the new KG day is the one given in this CCOW as
defined in Table XV.

d.

Change Menory Flag (Bit 0, byte 13). |If this flag is

set to binary 1, all termnals change the KG nenory in use. The
change occurs at the frame count given in this CCON and the new
KG nenory is that given in this CCOVas defined in Table XV.

e.

KG Day (Bits 5-7, byte 13). This field identifies the

new KG day variable to be used to prepare the KG
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f. KG Menory Address (Bits 1-3, byte 13). This field
identifies the binary address of the new KG nenory | ocation. The
old KG nenory location is erased as defined in Table XV.

5.2.1.1.2.17.2 Self-Initiated Tinme-Slot Preparation. Wen
a termnal receives a CCON Master Frane nessage wth a changed KG
Day, changed KG Menory, or reduced Frame Count, and the term nal
has not received a CCONTine Slot Preparation nessage for the new
val ue(s), the termnal shall performa Tinme Slot Preparation
operation that duplicates the operation that woul d have been
performed if the CCONTime-Sl ot Preparation nessage had been
received. This self-initiated tinme slot preparation shall be
performed before the term nal uses the new values to perform an
encryption. |If the KG Day equaled 7 prior to the change, or if
operating in the daily node after the change, the previous nenory
| ocation shall be erased. Oherw se, the KG Menory | ocation
shal | not be erased.

5.2.1.1.2.18 Requested Party CQut-of-Service (Figure
B-19) (Conmand Field Code 10000). This CCOW nessage notifies up
to two 1/0O port addresses whi ch have made service requests that
their requested party is out of service. Termnals should
respond in accordance with the direction specified in the
term nal system specification upon receipt of this nmessage. The
termnal shall interpret the data fields in this CCOVNas foll ows:

a. Calling Party #1 (Bits 0-7, byte 8 and bits 0-7,
byte 9). This field identifies the I/O port address that nade a
servi ce request.

b. Calling Party #2 (Bits 0-7, byte 10 and bits 0-7,
byte 11). This field identifies the second I/O port address that
made a service request. |If there is only one address being
advi sed that the requested party is out of service, this field is
set to binary O.

c. Time #1 (Bits 0-7, byte 12). This field identifies the
estimated anmount of tinme that the party requested by the 1/0O port
address in the Calling Party #1 field is to be out of service.
This fieldis in the format defined in 5.2.1.1.2.3 f. This field
is set to binary O if no estimate is available of how |l ong the
requested party is to be out of service.

d. Time #2 (Bits 0-7, byte 13). This field identifies the
estimated anmount of tinme that the party requested by the 1/0O port
address in the Calling Party #2 field is to be out of service.
This field is in the format defined in 5.2.1.1.2.3 f. This field
is set to binary O if no estimate is available of how |l ong the
second requested party is to be out of service or if the Calling
Party #2 field is set to binary O.
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5.2.1.1.2.19 Transmt Control (Figure B-20) (Command Field
Code 10001). This CCOW nessage directs all termnals on an rf
channel either to inhibit or enable their transm ssions on the rf
channel. If the Transmt flag (Bit 7, byte 7) is set to binary
O, all termnals shall inhibit their rf transm ssions and shal
di sconnect all 1/0O ports connected to time slots. If this flag
is set to binary 1, all termnals are enabled for rf
transm ssion. The termnal shall not automatically re-connect
its 1/O port(s) to the tine slot(s) when the CC re-enables rf
transm ssi ons.

5.2.1.1.2.20 Satellite Epheneris Data (Figure B-21A,
B-21B, and B-21C). (Command Field Code 10010). This CCOW
nmessage provides satellite epheneris data for the two satellites
in the coverage area and will be transmtted, at |east, once
daily. Termnals may use this information to support passive
rangi ng. Three CCOW nessage transm ssions are required to
provide a conplete set of satellite epheneris data. These three
CCOW nessages share a single Conmand Field code but have
different data fields. The Epheneris Goup (EG field, a common
field in all three nessages, identifies which of the three
epheneri s nessages has been sent in this CCON The epheneris
epoch tinme is 0000Z (m dnight) on the day, nonth, and year
provided in the data fields. Al three CCOWNnessages nust be
received in the sane nmaster frane epoch to be valid. Data fields
in the nessages are as follows:

a. Epheneris Goup (EG (Bits 6-7, byte 7). This field
contains a two bit binary code that identifies which of the three
satellite epheneris data groups is contained in this nmessage.

b. Satellite ID (Bit 6, byte 4, EG = 00). This field
indicates to which of the two satellites in the coverage area
t hese epheneris data apply. A binary 1 indicates these epheneris
data apply to this satellite (that is, the satellite on which
this CCON nessage was transmtted). A binary zero in this field
indicates the data apply to the other satellite in the coverage
ar ea.

c. Epoch Year Flag (Bit 5, byte 4, EG= 00). This field
contains a flag for the year of the epoch time. A binary O
represents even nunbered years. A binary 1 represents odd
nunber ed years.

d. Epoch Month (Bits 0-4, byte 4, EG = 00). This field
identifies the nonth of the epoch tinme. Values 1 through 12
represent January through Decenber respectively.

e. Mean Anomaly (Bits 0-7, byte 8; bits 0-7, byte 9; and
bits 0-7, byte 10; EG = 00). This data identifies the angular
position the satellite would occupy if it travelled at a constant
angul ar velocity equal to its Mean Motion. The position is

71



M L- STD- 188- 183A

represented as a fraction of a revolution nmeasured in the
direction of satellite notion from Argunent of Perigee. The
value of the LSB of this field is 22,

f. Mean Mtion (Bits 0-7, byte 11; bits 0-7, byte 12; and
bits 0-7, byte 13; EG = 00). This field identifies the average
rate of change in position (velocity) over the entire orbit
measured in radians per earth canonical tine unit (one earth
canonical time unit = 13.44686457 mnutes). A decimal point is
assuned at the left of the MSB

g. Epoch Day (Bits 0-4, byte 4, EG = 01). This field
identifies the day of the epoch tinme. Values 1 through 31
represent the day of the nonth.

h. Eccentricity (Bits 0-7, byte 8; bits 0-7, byte 9; and
bits 0-7, byte 10; EG = 01). This field contains the
eccentricity of the satellite orbit. The value of the LSB of
this fieldis 22,

i. Argunent of Perigee (Bits 0-7, byte 11; bits 0-7, byte
12; and bits 0-7, byte 13; EG = 01). This field identifies the
position of the satellite orbit perigee. The position is
represented as a fraction of a revolution neasured in the
direction of satellite notion fromthe Ascendi ng Node. The val ue
of the LSB of this field is 224

j . Longitude of Ascending Node (Bits 0-7, byte 8; bits 0-7,
byte 9; and bits 0-7, byte 10; EG = 10). This field contains the
east longitude of the Ascendi ng Node at epoch tinme expressed as a
fn&ction of a revolution. The value of the LSB of this field is
2-24,

k. Inclination (Bits 0-7, byte 11, bits 0-7, byte 12 and
bits 0-7, byte 13, EG = 10). This field identifies the angle
between the Earth’s equatorial plane and the satellite s orbital
pl ane nmeasured countercl ockwi se at the ascending node. This
angle is expressed as a fraction of a revolution. The value of
the LSB of this field is 22,

5.2.1.2 RCCOWNin the AC node. The term nal shall be
capable of transmtting the RCCON nessage types listed in Table
XVI, except for those types identified as optional or spare. |If
atermnal is required per its specification to be able to
performas a primary or alternate channel controller, it shall be
capable of receiving and transmtting the RCCON Acknow edge
Channel Control Request nmessage. |If a terminal is required per
its specification to transmt RCCOW Data Transfer nessages, the
term nal shall be capable of receiving RCCON Data Transfer
messages. Several of these RCCOWN nessage types are transmtted
in response to an RCCOW assi gnnent code sent by the CCin the
RCCOW Assi gnnent field of a CCOVNnessage. These are listed in
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Tabl e XVI1.
formats: (1) Scranbled Term nal KG
Initial Entry Flag, (4) Stored Call

There are five common fields in the RCCOVN nmessage

I D, (2) Message Code, (3)
Flag, and (5) Parity fields.

Fi el ds uni que to each RCCON nessage are defined in 5.2.1.2.2.1

through 5.2.1.2.2.13.

TABLE XVI. AC npde RCCOW nessage codes.

MESSAGE NAME CCODE
Status Report B 00001
Data Transfer (Type B)* 00010
Li nk Test Request 00011
Call Conplete 00100
Qut - of - Ser vi ce 00101
| nf or mati on Report 00110
Two- Party Request (or Cancel Call) 00111
Spar e 01000
Conference Party Li st 01001
C/'N, and Link Test Results 01010
Status Report A 01011
Acknow edge Channel Control Request * 01100
Spar e 01101
Pagi ng 01110
Data Transfer (Type A * 01111
Conf erence Request (or Cancel Call) 10000
GQuard List Report 10001
Spar e 10010-11111

*

optional nessages

TABLE XVI1. AC node RCCOW Assi gnnent nessage codes.
CCOW COVIVANDS
RCCOW ( RCCOW ASSI GNVENT FI ELD CODE)
Conference Party Li st 00110
Status Report A: Goup 1 01001
Status Report A: Goup 2 10001
Status Report B: Goup 1 01010
Status Report B: Goup 2 10010
Report Link Test Results 01011
GQuard List Report: Goup 1 01100
GQuard List Report: Goup 2 01101
GQuard List Report: Goup 3 01110
GQuard List Report: Goup 4 01111
Quard List Report: Goup 5 10011
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5.2.1.2.1 Common AC node RCCOWTfields. The term nal shal
set the five common fields in every RCCON as descri bed bel ow

a. Scranbled Termnal KGID field (Bits 0-7, byte 1 and
its 0-7, byte 2). This field identifies the Scranbled Term nal
KG I D nunber of the termnal that initiated the RCCON

b. Message Code field (Bits 0-4, byte 3). This field
identifies which RCCONnessage is transmtted in this frame. The
nmessages and associ ated codes are listed in Table XVi.

c. Initial Entry Flag (AC node only) (Bit 7, byte 4).
This flag, when set to binary 1, identifies this as the first
RCCOW created by a termnal after its power has been turned on.

d. Stored Call Flag (AC node only) (Bit 6, byte 4). Thi s
flag, when set to binary 1, indicates that the term nal has one
or nore additional unsolicited RCCOVN nessages queued for
transm ssion. The termnal is not required to report queued
RCCOW Conf erence Party List nessages.

e. Parity field (Bits 0-7, byte 12 and bits 0-7,
byte 13). This field contains the 2-byte CRC, specified in
5.4.3, for RCCOWN nessages.

5.2.1.2.2 RCCOW nessage unique fields. Al fields unique
to each RCCOWN nessage are defined in 5.2.1.2.2.1 through
5.2.1.2.2.13.

5.2.1.2.2.1 Status Report B (Figure C 1) (Message Code
00001). The termnal shall be capable of generating this
RCCOWin four ways: (1) by local initiative (such as, but not
l[imted to, operator entry), (2) automatically in response to
recei pt of a Status Report B RCCOW Assi gnment code in a CCOW
message, (3) automatically whenever a change is nmade to an 1/0O
port configuration code, and (4) automatically when returning
froma failed TDVA channel reassignnment. The Port Configuration
Code, Port Configuration Change Flag, and Port Bit Rate fields of
RCCOW St at us Report B nessages shall apply to the 1/0 port whose
address is included in the Reporting Party field. The Port #n
Nunber in Guard List and Port #n Guard List Change Fl ag shal
apply to the first through fourth I/O ports when the 1/0 port
indicated in the Reporting Party field is in Goup 1 or the fifth
t hrough eighth I/O ports when the 1/O port indicated in the
Reporting Party fieldis in Goup 2. |If aterminal with four or
fewer 1/O ports receives a Status Report B: G oup 2 RCCOVN
Assi gnnent code, it shall respond with a RCCOWN St at us Report A:
G oup 1 nessage. The termnal shall set each of the fields in
this RCCOWNas foll ows:
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a. Reporting Party (Bits 6-7, byte 3; bits 0-5, byte 4; and
bits 0-7, byte 5). This field identifies the address of the
termnal 1/O port that initiated the RCCON

b. Port Configuration Code (Bits 0-7, byte 6). This field
identifies the configuration code of the termnal 1/0O port that
initiated the RCCON The configuration code defines the 1/0 port
bit rate and the type of baseband equi pnment connected to the 1/0O
port in HEX format. Valid codes range from1l to FF and are
operational |y assigned.

c. Port Configuration Change Flag (Bit 3, byte 7). This
flag when set to binary 1 indicates that the termnal 1/0 port
has changed the configuration code.

d. Port Bit Rate (Bits 0-2, byte 7). This field contains a
3-bit code, identifying the bit rate of the I/O port that
initiated the RCCON as defined in Table Xl V.

e. Port #1 (#5) Nunber in Guard List (Bits 4-7, byte 8).
This field contains a binary nunber indicating how many of the
term nal guarded addresses (15 maximun) are in the 1/0O port #1
(#5) guard Ilist.

f. Port #2 (#6) Nunmber in Guard List (Bits 0-3, byte 8).
This field contains a binary nunber indicating how many of the
term nal guarded addresses (15 maximun) are in the 1/0O port #2
(#6) guard Ilist.

g. Port #3 (#7) Nunber in Guard List (Bits 4-7, byte 9).
This field contains a binary nunber indicating how many of the
term nal guarded addresses (15 maxinum are in the I/O port #3
(#7) guard Ilist.

h. Port #4 (#8) Nunber in Guard List (Bits 0-3, byte 9).
This field contains a binary nunber indicating how many of the
term nal guarded addresses (15 maxinum are in the |/O port #4
(#8) guard Ilist.

i. Port #1 (#5) CQuard List Change Flag (Bit 7, byte 10).
This flag, when set to binary 1, indicates that the term nal has
changed the 1/O port #1 (#5) guard list since the last tinme the
termnal created a RCCOWN St atus Report B nessage.

j. Port #2 (#6) Guard List Change Flag (Bit 6, byte 10).
This flag, when set to binary 1, indicates that the term nal has
changed the 1/0O port #2 (#6) guard list since the last tinme the
termnal created a RCCOWN St atus Report B nessage.

k. Port #3 (#7) Quard List Change Flag (Bit 5, byte 10).
This flag, when set to binary 1, indicates that the term nal has
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changed the 1/0O port #3 (#7) guard list since the last tinme the
termnal created a RCCOWN St atus Report B nessage.

|. Port #4 (#8) CGuard List Change Flag (Bit 4, byte 10).
This flag, when set to binary 1, indicates that the term nal has
changed the 1/0O port #4 (#8) guard list since the last tinme the
termnal created a RCCOWN St atus Report B nessage.

m Franme Format (Bits 0-3, byte 10 and bits 0-7,
byte 11). This field identifies the franme subformat in use by
the termnal for each user segnent (see 5.1.1.1 and
5.2.1.1.2.1 b.)

5.2.1.2.2.2 Data Transfer. This RCCOWNnessage is used to
transfer data between two terminals. The data shall be received
and processed by any termnal with a requirenent for this data
transfer capability. |If the terminal is required to have this
capability, it shall be capable of receiving and transmtting two
types of data transfer nessages: RCCOWN Data Transfer (Type A
and Data Transfer (Type B) nessages. Term nal specifications
shoul d define the termnal to I/O device interface and/or
information to be nmade available to the term nal operator upon
recei pt of either of these RCCON.

5.2.1.2.2.2.1 Data Transfer (Type A) (optional)
(Figure CG2) (Message Code 01111). This RCCOWNis used to
exchange data between 16-bit address termnals. The term nal
shal |l set each of the fields in this RCCOVas foll ows:

a. Precedence (Bit 5 byte 3). This field identifies the
precedence of the RCCONto be transmtted. When the Data
Transfer (Type A) RCCONis transmtted in a dedicated RCCONti ne
slot, its precedence bit is set to binary O. When the RCCOWi s
transmtted in a slot that is open to any termnal, this bit is
set to binary 1 to indicate that the nessage is a higher
precedence than the precedence | evel specified in the RCCOVN
Assignnent field; or to binary O to indicate the precedence is
equal to the precedence | evel specified in the RCCOVN Assi gnment
field.

b. Requesting Party (Bits 6-7, byte 3; bits 0-5, byte 4;
and bits 0-7, byte 5). This field identifies the address of the
requesting termnal 1/0 port.

c. Requested Party (Bits 0-7, byte 6 and bits 0-7, byte 7).
This field identifies the address of the termnal I/0O port to
whi ch the RCCOWi s directed.

d. Data Block (Bits 0-7, byte 8; bits 0-7, byte 9; bits

0-7, byte 10; and bits 0-7, byte 11). This field is conposed of
four bytes of data. It is the information that the requesting
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party transfers to the requested party. Byte 8 of the RCCOW (see
Figure C-2) is the nost significant byte of the nessage, byte 9
is next, byte 10 is third, and byte 11 is the | east significant
byt e.

5.2.1.2.2.2.2 Data Transfer (Type B) (optional) (Figure
C-3) (Message Code 00010). This RCCOWis used to exchange data
between 14-bit address termnals, or between 16-bit and
14-bit address termnals. The termnal shall set each of the
fields in this RCCOVNas follows:

a. Precedence (Bits 5-7, byte 3). This field identifies
the precedence of the RCCONto be transmtted. See Table XlI.

b. Requesting Party (Bits 0-5, byte 4 and bits 0-7,
byte 5). This field identifies the address of the requesting
termnal 1/Oport. 1In the case of data transfer froma 16-bit
address termnal to a 14-bit address termnal, the two MSBs of
the requesting party's 16-bit address are not transmtted.

c. Requested Party (Bits 0-5, byte 6 and bits 0-7, byte 7).
This field identifies the address of the requested termnal 1/0
port.

d. Data Block (Bits 0-7, byte 8; bits 0-7, byte 9;
bits 0-7, byte 10; and bits 0-7, byte 11). This field is
conposed of four bytes of data. It is the information that the
requesting party transfers to the requested party. Byte 8 of the
RCCOW (see Figure C-3) is the nost significant byte of the
message, byte 9 is the next, byte 10 is third, and byte 11 is the
| east significant byte.

5.2.1.2.2.3 Link Test Request (Figure C4) (Mssage Code
00011). This RCCOWNrequests a link test assignnent. It shall be
locally initiated (such as, but not limted to, operator entry).
Only one of the Bit Rate flags described in b, ¢, and d, bel ow,
shall be set to binary 1 for each RCCON Li nk Test Request
message. The termnal shall set each of the fields in this RCCOVN
as follows:

a. Requesting Party (Bits 6-7, byte 3; bits 0-5, byte 4;
and bits 0-7, byte 5). This field identifies the term nal base
address (1/O port #1) of the termnal that initiated the RCCON

b. 9.6-ksps Flag (Bit 0, byte 6). This flag, when set to
binary 1, indicates that the term nal requests a 9.6-ksps |ink
test.

c. 19.2-ksps Flag (Bit 1, byte 6). This flag, when set to

binary 1, indicates that the term nal requests a 19.2-ksps link
test.
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d. 16-ksps Flag (Bit 2, byte 6). This flag, when set to binary
1, indicates that the term nal requests a 16-ksps link test.

5.2.1.2.2.4 Call Conplete (Figure C5) (Message Code 00100). A
termnal sends this RCCONnessage to indicate (1) the terminal 1/0O port
specified in the Requesting Party field has disconnected froma service
assigned to a DAMA tine slot, (2) the terminal 1/O port specified in the
Requesting Party field has di sconnected froma service assigned to a
DAMA tinme slot and that service is to be terninated, or (3) the terninal
associated with the 1/0O port address specified in the Requesting Party
field is returning froma DASA channel. This RCCONshall be locally
initiated (such as, but not limted to, operator entry). The termna
/O port initiating the RCCON Call Conpl ete nmessage shall di sconnect
itself fromthe tine slot when the RCCON Call Conplete is acknow edged
by the CC or a CCOWN Sl ot Di sconnect nessage is received while the
RCCOW Cal | Conpl ete nessage is being processed. The term nal shall set
each of the fields in this RCCONas foll ows:

a. Requesting Party (Bits 6-7, byte 3; bits 0-5, byte 4; and bits
0-7, byte 5). This field identifies the address of the terninal 1/0O
port reporting call conpletion.

b. Slot Disconnect Flag (Bit 5, byte 3). This flag is set to
binary 1 to report that the service is terninated and all terminal /0O
ports assigned to this service are disconnecting. The flag is set to a
binary 0 to report that only the ternminal identified by the address in
the Requesting Party field is disconnecting fromthe service.

c. Tinme-Slot Nunber (Bits 0-4, byte 6). This field identifies
the tinme slot fromwhich the ternminal (s) are disconnected. Slot nunbers

for time slots on 25-kHz control and sl ave channels will range from1l to
23, depending on the frane format in use (see Figures A-1 through A-3).
Sl ot nunbers for tine slots on 5-kHz slave channels will range from1l to

28 (see Figure A-4). The value of this field is set to binary 0 if the
call conpletion applies to a DASA channel

d. Channel Frequency Code (Bits 0-7, byte 7). This field
identifies the channel frequency code where the service was conpl et ed.
The codes corresponding to the uplink and downlink frequencies will be
as shown in Table D-1.

5.2.1.2.2.5 CQut-of-Service (Figure C6) (Message Code 00101).
This RCCONreports that the user connected to the reporting I/O port
will not be available for comunications services for an estimated
period of tine. It shall be locally initiated (such as, but not limted
to, operator entry). The termnal shall not automatically di sconnect
the reporting I/O port froman existing service when transmtting
this RCCON The term nal shall set each of the fields in this
RCCOW as fol | ows:

a. Precedence (Bits 5-7, byte 3). This field identifies
the precedence of the RCCONto be transmtted. See Table XlI.

b. Requesting Party (Bits 0-5, byte 4; bits 0-7,

byte 5; and bits 6-7, byte 7). This field identifies the address
of the I/O port reporting the out-of-service condition.

78



M L- STD- 188- 183A

c. Time Qut-of-Service (Bits 0-7, byte 6). This field
identifies the estimated tinme the I/O port will be out of
service. This field is conposed of a 6-bit tine subfield (bits
0-5) and a two-bit tinme unit code subfield (bits 6-7) defined in
5.2.1.1.2.3f. Binary Oin this field indicates an indefinite
peri od out - of - servi ce.

d. Qut-of-Service Code (Bits 0-7, byte 8. This field
identifies the reason code for going out-of-service in BCD
format. Valid codes range from1l to 99 and are operationally
assi gned.

5.2.1.2.2.6 Information Report (Figure C7) (Message Code
00110). A termnal shall be capable of generating this RCCOWN
automatically as a result of a constant key condition and by
local initiative (such as, but not limted to, operator entry),
either in response to a CCONInfornmati on Request nmessage or as an
unsolicited report. The RCCOWN I nformati on Report nmessage shal
be generated as specified in 5.2.1.2.2.6.1 and 5.2.1.2.2.6. 2.
The term nal shall set each of the fields in this RCCOW as
fol | ows:

a. Responding Party (Bits 6-7, byte 3; bits 0-5, byte 4;
and bits 0-7, byte 5). This field identifies the address of the
reporting termnal 1/0O port.

b. Response Code (Bits 0-5, byte 6 and bits 0-7, byte 7).
This field contains a code which may represent a response to a
CCOWN I nformati on Request nessage. Valid codes range from1l to
16,383 (AC) or 1 to 255 (DC) and are operationally assigned.
Response code 200 is reserved for the Constant Key Al arm
| nf ormati on Report.

c. Affected DC Circuit Nunber (Bits 0-7, byte 8 and bits
0-7, byte 9). This field identifies the DC circuit nunber
associated with the 25-kHz DAMA tine slot on which the constant
key condition is occurring. See Tables A-VI through A-X for the
DC circuit nunbers associated with each tine slot for each
subformat. This field shall be set to zero when the constant key
condition is occurring on a 5-kHz DAMA tine slot.

5.2.1.2.2.6.1 CQOperational Code Information Report. The
term nal (operator) may respond to the Information Request CCOW
by sendi ng an operationally-assigned code in the Response Code
field of the RCCON I nformation Report nessage.

5.2.1.2.2.6.2 Constant Key AlarmInformation Report. The
Constant Key Alarm Information Report is used in conjunction with
the CCOWN I nformati on Request (Constant Key Al arm I nformation
Request) nessage (see 5.2.1.1.2.15.2) to quickly regain use of a
time slot by renoving an illegal constantly keyed I/O port froma
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time slot. Wien a termnal 1/0O port has been constantly keyed
for 17 m nutes and has not been configured for |egal constant-key
operation, the termnal shall automatically generate and send
this information report to the CC. The term nal shall repeat
this nessage every 17 mnutes if the constant keying persists. A
termnal reporting a constant key condition shall set the
Response Code field to a value of 200. |If reporting a constant
key condition on a 25-kHz DAMA tinme slot, the term nal shall set
the Affected DC Circuit Nunber field to the DC circuit nunber
associated wwth this tine slot as specified in Tables A-VI
through A-X. At the discretion of the CC operator, the term nal
|/ O port can be directed to automatically disconnect fromthe
time slot using the CCON Constant Key Al arm | nformati on Request
message. A termnal may be designed to allow it to be configured
to transmt in a continuous node w thout reporting a constant key
condition. Wen the I/O port's constant transmt capability is
enabl ed, the term nal shall not output receive data for this I/0O
port regardless of whether the I/O port is keyed or not keyed.

5.2.1.2.2.7 Two-Party Request (or Cancel Call)
(Figure C8) (Message Code 00111). This RCCOWcan be used to (1)
establish a tined two-party call to one other 1/0 port, (2)
establish a tined call to a guard address, (3) add an I/O port to
an al ready established user-to-user call, (4) join an already
establ i shed network, or (5) cancel a queued two-party cal
request. It shall be locally initiated (such as, but not limted
to, operator entry). The termnal shall increment an I/O port’s
RCCOW contention report counter (up to a maxi mum count of 3) each
time the 1/O port transmts this RCCON nessage w t hout receiving
a CALL ACK. The count for an I/O port shall be set to binary 0O
each tinme a CALL ACK is received for this RCCON nessage (see
5.2.1.2.2.10). To cancel a call, termnals shall resend a copy
of their original request with the Cancel Call Flag set to binary
1. The termnal shall set each field in this RCCOVNas foll ows:

a. Precedence (Bits 5-7, byte 3). This field identifies
t he precedence of the RCCON See Table X I.

b. Requesting Party (Bits 0-5, byte 4; bits 0-7, byte 5;
and bits 6-7, byte 9). This field identifies the termnal /0O
port initiating the service request.

c. Cancel Call Flag (Bit 6, byte 6). This flag, when set
to binary 1, indicates that the requesting party wants its
pendi ng RCCON Two- Party Request nessage cancel ed.

d. Requested Party (Bits 0-5, byte 6; bits 0-7, byte 7; and

bits 4-5, byte 9). This field identifies the address of the
requested termnal /O port or guard address.

e. Configuration Code (Bits 0-7, byte 8. This field
identifies the configuration code of the requesting termnal /0O
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port, in HEX format. Valid codes range fromOl to FF and are
operational |y assigned.

f. Contention Report (Bits 0-1, byte 11). This field
contains a binary count of how many tines the requesting term nal
|/ O port has transmtted an RCCON Two- Party Request or an
RCCOW Conf er ence Request nessage w thout receiving a CALL ACK

g. Time (Bits 0-7, byte 10). This field identifies the
estimated tinme the communications circuit is needed. The field
is conposed of a 6-bit tine subfield (bits 0-5) and a two-bit
time unit code subfield (bits 6-7) defined in 5.2.1.1.2.3 f.
This field is set to binary O to indicate a request for an
indefinite length connection tine for the two-party call.

5.2.1.2.2.8 Conference calls. These RCCONM are used to
request the establishnment of a conference call with multiple
termnals. It can also be used to add I/O port(s) to an existing
two-party call. Conference calls can be established in two ways.

I Call to guard address. A conference call can be
established by placing a call to a guard address using the
RCCOWN Two Party Request nessage. For this nmethod the guard
address is placed in the Requested Party field. Network
addresses are preestablished and the addresses assigned to them
are associated with a termnal's I/O port. Al termnals
required to participate in a specific network should include the
network address in their guard |ist.

I Conference request. Conference calls of up to six
different addresses (requesting party and up to five addresses)
can be established by using conference call nessages. This
allows nultiple users that may not have a comon guard address to
participate in a conference call.

5.2.1.2.2.8.1 Conference Request (or Cancel Call) (Figure
C-9) (Message Code 10000). This RCCOWcan be used to (1)
establish a tinmed conference call to one or nore 1/0O ports, (2)
establish a tined call to a guard address, (3) add one or nore

|/ O ports to an established user-to-user call, (4) join an
al ready established network, or (5) cancel a queued conference
call request. |If the nunber of addresses required to establish

the conference is nore than one, two RCCON shall be created.

The second of these shall be the RCCOW Conference Party List
message. Conference calls are used to request tine slot connects
with multiple users, and shall be locally initiated (such as, but
not limted to, operator entry). The termnal shall increnent an
/O port’s RCCOW contention report counter (up to a maxi mum count
of 3) each tinme the I/O port transmts this RCCOVN nmessage w t hout
receiving a CALL ACK. The count for an I/O port shall be set to
binary 0 each tinme a CALL ACK is received for this RCCON nessage
(see 5.2.1.2.2.10). To cancel a call, termnals shall resend a

81



M L- STD- 188- 183A

copy of their original request with the Cancel Call Flag set to
binary 1. The termnal shall set each of the fields in this RCCON
as follows:

a. Precedence (Bits 5-7, byte 3). This field identifies
the precedence of the RCCON See Table X I.

b. Requesting Party (Bits 0-5, byte 4; bits 0-7, byte 5;
and bits 4-5, byte 8. This field identifies the address of the
requesting termnal 1/0 port.

c. Cancel Call Flag (Bit 6, byte 6). This flag, when set
to binary 1, indicates that the requesting party wants its
pendi ng RCCOW Conf erence Request nessage cancel ed.

d. List Flag (Bit 7, byte 6). This flag, when set to
binary 1, indicates that the conference request is for nore than
one requested party; therefore, the CC wll request the
RCCOW Conf erence Party List with an RCCOW assi gnnment .

e. Requested Party #1 (Bits 0-5, byte 6; bits 0-7, byte 7;
and bits 0-1, byte 8. This field identifies the first 1/0O port
or guard address that has been requested for conmrunication.

f. Contention Report (Bits 6-7, byte 8). This field
contains a count of how many tinmes the requesting termnal 1/0O
port has transmtted RCCOWN Two-Party Request or an
RCCOW Conf er ence Request nessage wi thout receiving a CALL ACK

g. Tinme (Bits 0-7, byte 10). This field identifies the
estimated tinme the communications circuit is needed. The field
is conposed of a 6-bit tinme subfield (bits 0-5) and a two-bit
time unit code subfield (bits 6-7) defined in 5.2.1.1.2.3 f.
This field is set to binary O to indicate a request for an
indefinite length connection tine for the conference call.

h. Configuration Code (Bits 0-7, byte 11). This field
identifies the configuration code of the I/O port that requested
the conference call, in HEX format. Valid codes range fromO1l to
FF and are operationally assigned.

5.2.1.2.2.8.2 Conference Party List (Figure C10) (Message
Code 01001). This RCCOWNis used by a termnal to identify the
second through fifth addresses to be included in the conference
call and is associated with the RCCOWN Conference Request (or
Cancel Call) nessage. The termnal shall only transmt this
RCCOWNin response to a Conference Party List RCCOW assi gnnent.
When a conference call is requested and the nunber of requested
addresses is greater than one, the CCwill use the CCONs RCCOWN
Assignnent field to direct the termnal to generate a
RCCOW Conf erence Party List nmessage. The term nal shall respond
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to the controller's direction by creating an RCCOVN whose fi el ds
are as foll ows:

1 Requested Party #2 through #5 (Requested Party #2: Bits
6-7, byte 3; bits 0-5, byte 4; and bits 0-7, byte 5; Requested
Party #3: bits 0-7, byte 6 and bits 0-7, byte 7; Requested Party
#4. bits 0-7, byte 8 and bits 0-7, byte 9; Requested Party #5:
bits 0-7, byte 10 and bits 0-7, byte 11). These fields identify
up to four additional termnal I/O port or guard addresses to be
included in the conference call. Al bits in unused fields are
set to binary O.

5.2.1.2.2.9 dN, and Link Test Results (Figure C 11)
(Message Code 01010). The termnal shall send this RCCOWNi n
response to a Report Link Test Results assignnent in a CCOWNs
RCCOW Assi gnnment field to report CN, for CCONresults, CN, for
link test bursts results, synbol errors, and m ssed acqui sitions.
Link tests are used by the CCto determne the quality of the
link between two termnals to aid in efficient assignnment of
resources. Termnals may al so request a link test. The term nal
shal |l set only one of the flags described in g, h, and i, bel ow,
to binary 1 to indicate the bit rate at which the test was
performed. The C'N, val ues when neasured over a conplete |link
test shall be reported: (1) to wthin £ 1 dB if the actual CN,
is between 43 and 60 dB-Hz; (2) as a value greater than 58 dB-Hz
if the actual CN, is greater than 60 dB-Hz; or (3) as a val ue
|l ess than 45 dB-Hz if the actual C/N, is |less than 43 dB-Hz. The
term nal shall set each of these fields as foll ows:

a. Reporting Party. (Bits 0-5, byte 4; bits 0-7, byte 5;
bit 7, byte 6; and bit 1, byte 10). This field identifies the
term nal base address of the reporting termnal.

b. dN, for CCON (Bits 0-6, byte 6). This field contains
the binary value for the C N, neasurenment nade on the CCOW
bursts. Binary 0 equals 26.0 dB-Hz. The LSB equals 0.5 dB- Hz.

c. CN, for Link Test Bursts. (Bits 0-6, byte 7). This
field contains the binary value for the C/' N, neasurenment nade on
the link test bursts received during the link test. Binary O
equals 26.0 dB-Hz. The LSB equals 0.5 dB- Hz.

d. Synbol Errors. (Bits 0-6, byte 8 and bits 0-7, byte 9).
If the term nal specification requires the detection of synbol
errors, this field identifies the count of synbol errors detected
during the link test. |If the termnal specification does not
require this capability, this field is set to binary 1s.

e. Mssed Acquisitions. (Bits 2-7, byte 10). This field
identifies the count of m ssed acquisitions during the link test.
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f. Frames Tested. (Bits 0-7, byte 11). This field
identifies the length of the link test in franmes tested.

g. 9.6-ksps Flag. (Bit 5, byte 3). This flag, when set to
binary 1, indicates that the link test was perforned at 9.6 ksps.

h. 19.2-ksps Flag. (Bit 6, byte 3). This flag, when set
to binary 1, indicates that the link test was perforned at 19.2
ksps.

i. 16-ksps Flag. (Bit 7, byte 3). This flag, when set to
binary 1, indicates that the link test was perforned at 16 ksps.

j. Contention Flag. (Bit 0, byte 10). This flag, when set
to binary 1, indicates that tine slot contention was detected
during the link test.

5.2.1.2.2.10 Status Report A (Figure C 12) (Message Code
01011). This nessage contains status information that is not
contained in the RCCON Status Report B nessage and shall be
transmtted only in response to an RCCOW Assi gnnent code for this
RCCOW (See Table XlI) or as described in 5.2.1.2.3.2.1. Depending
on whether the termnal is responding to a Status Report A G oup
1 or Status Report A G oup 2 RCCOW Assi gnnent code, the data in
the Port Bit Rate and Port Sl ot Assignnment Nunmber fields of this
RCCOW are applicable to either the first through fourth 1/0O ports
or fifth through eighth 1/O ports of the termnal. A termna
with four or fewer 1/O ports shall respond to a Status Report A:
Group 2 assignnent with a RCCON Status Report A G oup 1 nessage.
The term nal shall maintain i ndependent RCCOW contention report
counters for each I1/O port. These counters shall be initialized
to binary 0 each tine the termnal acquires frame |ock and are
increnmented (up to a maxi mum count of 3) each time an 1/0O port
transmts an RCCOWN Two- Party Request or RCCOW Conference Request
message w thout receiving a CALL ACK. Wen the term nal receives
a CALL ACK for this RCCOVNit shall clear all RCCOW contention
report counters (see 5.2.1.2.2.7 and 5.2.1.2.2.8). The term nal
shall set each of the fields in this RCCOVNas foll ows:

a. Reporting Party (Bits 6-7, byte 3; bits 0-5, byte 4; and
bits 0-7, byte 5). This field identifies the term nal base
address of the term nal assigned to send the RCCOWN

b. Port #1 to #4 (or Port #5 to #8) Bit Rate (Bits 5-7,
byte 6; bits 5-7, byte 7; bits 5-7, byte 8; and bits 5-7, byte
9). These fields contain a code that identifies the bit rate
configuration for each I/O port. The bit rate code assignnent is
as specified in Table XIV. |If there is no I/O port corresponding
to the Port # field, the bits in the field shall be set to binary
0.

84



M L- STD- 188- 183A

c. Port #1 to #4 (or Port #5 to #8) Slot Assignnment Nunmber
(Bits 0-4, byte 6; bits 0-4, byte 7; bits 0-4, byte 8; and bits
0-4, byte 9). These fields identify the slot nunber to which
each /O port is assigned, if there is an active assignnent.

Bits within fields for 1/O ports not assigned a tinme slot are set
to binary O.

d. Nunber of Users in Guard List (Bits 0-4, byte 10). This
field identifies the total count of addresses in all 1/0O port
guard lists.

e. Termnal Version (Bits 5-7, byte 10). This field
identifies the highest version of ML-STD 188-183 with which the
termnal conplies, as defined in Table XVII1I.

TABLE XVIII. Term nal standard version codes.
TERM NAL STANDARD VERSI ON CCDE
M L- STD- 188- 183 0
M L- STD- 188- 183A 1
Reser ved 2-7

f. Contention Report (Bits 4-7, byte 11). This field
contains a count of the sumof all tinmes that all 1/0O ports have
transmtted RCCON Two Party Request or Conference Request
messages W thout receiving CALL ACKs. All individual 1/0O port
contention counters within the termnal are cleared when a CALL
ACK is received for this RCCON If the count to be reported is
greater than 15, the termnal shall report a value of 15 in this
field.

g. Special Frame Format Flag (Bit 2, byte 11). The
termnal sets this flag to binary 1 when operating under a
speci al format change order

h. Frequency Change Flag (Bit 1, byte 11). This flag, when
set to binary 1, indicates that this termnal is capable of
aut omati c-frequency sw tching.

i. Full-Duplex Flag (Bit 0, byte 11). This flag, when set
to binary 1, indicates that this termnal is operating with a
full-duplex receiver/transmtter.

]. 5-kHz Capable Flag (Bit 3, byte 11). This flag, when
set to binary 1, indicates the term nal can be reassigned to a
5-kHz DAMA channel (M L-STD-188-182). When the flag is set to
binary 0, the term nal cannot be reassigned to a 5-kHz DANVA
channel .
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5.2.1.2.2.11 Acknow edge Channel Control Request (Figure
C-13) (Message Code 01100). This RCCOWis sent by an alternate
CCto a primary CC to coordinate the transfer of control
responsibility. The data fields in this RCCOVNnmessage wll be
defined in the CC system specification.

5.2.1.2.2.12 Cuard List Report (Figure C 14) (Message Code
10001). A termnal’s guard list shall contain a maxi mum of 15
guard addresses. Each guard address is associated with an I/0O
port. This RCCONreports a group of up to three addresses from
the termnal's guard list. The termnal shall only generate this
message in response to a Guard List Report RCCOW assignnent from
the CC. A termnal shall report its guard addresses by filling
the three Guarded #n fields in this nmessage in sequence, |eaving
no gaps. The CC directs a termnal to report any one of five
Guard List Report groups. Each report group contains three guard
addresses, allowng a terminal to report up to fifteen guard
addresses. The term nal shall report the group of guard
addresses as specified in Table XIX. The term nal shall set each
field of this RCCONas foll ows:

TABLE XI X. Guard List Report RCCOW Assi gnnent responses.

RCCOW GUARD LI ST
ASSI GNVENT REPORT GUARDED ADDRESS
FI ELD CODE GROUP NUMBER I N LI ST
01100 1 1
2
3
01101 2 4
5
6
01110 3 7
8
9
01111 4 10
11
12
10011 5 13
14
15

a. Port Guarding #1 (Bits 0-2, byte 4). This field
identifies the termnal 1/0O port nunmber which guards the address
contained in the Guarded #1 field. Valid range for this field is
O through 7. If no entries exist in the termnal's guard |ist
for the reported group, this field is set to binary O.
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b. Port Guarding #2 (Bits 0-2, byte 5). This field
identifies the termnal 1/0O port nunber which guards the address
contained in the Guarded #2 field of this nmessage. Valid range
for this field is O through 7. If one or fewer entries exist in
the termnal's guard list for the reported group, this field is
set to binary O.

c. Port GQuarding #3 (Bits 4-6, byte 5). This field
identifies the termnal 1/0 port nunber which guards the address
contained in the Guarded #3 field of this nessage. Valid range
for this fieldis O through 7. If two or fewer entries exist in
the termnal's guard list for the reported group, this field is
set to binary O.

d. CGuarded #1 (Bits 0-7, byte 6 and bits 0-7, byte 7).
This field identifies the first guard address fromthe Guard Li st
Report group requested by the CC. If no entries exist in the
termnal's guard list for the reported group, this field is set
to binary O.

e. Quarded #2 (Bits 0-7, byte 8 and bits 0-7, byte 9).
This field identifies the second guard address fromthe Guard
Li st Report group requested by the CC. If one or fewer entries
exist inthe termnal's guard list for the reported group, this
field is set to binary O.

f. Quarded #3 (Bits 0-7, byte 10 and bits 0-7, byte 11).
This field identifies the third guard address fromthe Guard Li st
Report group requested by the CC. If two or fewer entries exist
in the termnal's guard list for the reported group, this field
is set to binary O.

5.2.1.2.2.13 Paging (Figure C 15) (Message Code 01110).
This RCCOWNshall be locally initiated (such as, but not limted
to, operator entry). The RCCOW Pagi ng nmessage nmay be used by a
termnal to request the CC to page up to three I/O port or guard
addresses. Typically, the term nal sends an RCCOW Pagi ng nessage
after first attenpting a slot connect via the RCCON Two-Party
Call Request or the RCCOWN Conference Request nessage. |If the CC
responds to the requesting termnal that the requested addresses
are busy, the termnal has the option of requesting the CCto
page the requested addresses. The CC may use the CCOW Cal |
Waiting or CCONInformati on Request nessage. The term nal shal
set each of the fields in this RCCOVNas foll ows:

a. Requesting User (Bits 6-7, byte 3; bits 0-5, byte 4; and
bits 0-7, byte 5). This field identifies the I1/0O port address of
the requesting party.

b. Requested User #1 (Bits 0-7, byte 6 and bits 0-7,
byte 7). This field identifies the first address to be paged.
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c. Requested User #2 (Bits 0-7, byte 8 and bits 0-7,
byte 9). This field identifies the second address to be paged.
This field is set to binary O if there is not a second address to
be paged.

d. Requested User #3 (Bits 0-7, byte 10 and bits 0-7,
byte 11). This field identifies the third address to be paged.
This field is set to binary O if there is not a third address to
be paged.

5,2.1.2.3 RCCOWtransmt decision in the AC node. |If a
term nal has one or nore RCCOM in queue, or if the CC has
dedi cated the next RCCONtime slot for the term nal's exclusive
use, the determ nation of whether to transnmt an RCCOW and t he
selection of the RCCONto transmt depends on the factors
described in the foll ow ng paragraphs.

5.2.1.2.3.1 Transmt disable. The term nal shall not
transmt an RCCOWNnessage if (1) a transmt inhibit condition
exists, (2) range |l ock has been lost (see 5.1.4 a), or (3) the
previ ous CCON nessage for this channel was not received error
free (see 4.8). A transmt inhibit condition my be caused by
reception of a CCONTransmt Control nessage, an Inhibit RCCOW
assi gnnent, or may be inposed by the term nal operator.

5.2.1.2.3.2 RCCOWpriority. RCCOWNnessage generation may
be unsolicited or solicited by the CC via an RCCOW assi gnnment .
The determ nation of whether to transmt an RCCOW nessage in the
next frame and the selection of an RCCOWN nessage to transmt
depends on (1) the setting of the RCCOW Assignnent field within
the current CCOW nessage, (2) the precedence of RCCOWN nessages in
queue, and (3) the retransmt eligibility of any queued RCCOW
messages. For a discussion of retransmt eligibility, see
5.2.1.2.3. 4.

5.2.1.2.3.2.1 Assigned RCCON nessages. Assigned RCCOW
nmessages are those messages generated in response to an RCCOWN
assi gnnent code sent by the CCin the RCCOW Assignnent field of a
CCOW nessage. Assigned RCCON nessages are illustrated in Figures
C-1 (RCCOWN Status Report B nessage), C- 10 (RCCOW Conference Party
Li st message), C 11 (RCCONC/ N, and Link Test Results nessage),
C- 12 (RCCOWN St atus Report A nessage), and C 14 (RCCOWN Guard Li st
Report nessage). An assigned RCCOWN nessage has priority over any
ot her RCCOW nessage a term nal nay have queued. An RCCOW
assi gnnent code can indicate that the next RCCONtine slot has
been reserved for the exclusive use of a specified termnal for
transm ssion of either a specific RCCONnessage or the termnal's
hi ghest priority queued RCCOVN nessage. Wen the RCCOW assi gnnent
code (see Table Xl) indicates a specific RCCONnessage type, the
termnal shall transmt that RCCOW nessage in the next frame. |If
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the requested RCCOWNis not available or valid for this term nal
version, the termnal shall transmt an RCCOW St atus Report A:

G oup 1 nessage. Wien the RCCOW assignnent field contains the
code for a Dedi cated RCCOW ( RCCOW assi gnnent code = 00111), the
termnal shall transmt the highest priority unsolicited RCCONI t
has in queue (with the exception of an RCCOWN Conference Party
Li st nmessage which is only transmtted in response to a specific
request fromthe channel controller) based on the priority rules
descri bed bel ow. An RCCOW nessage not currently eligible for
retransm ssion because the termnal is waiting for the

acknow edgnent fromthe CC or for an additional nunber of franes
as specified in 5.2.1.2.3.5 may be transmtted in a dedicated
time slot. |If the termnal has no queued RCCOWN nessage avail abl e
for transmssion, it shall transmt an RCCOWN Status Report A

G oup 1 nessage.

5.2.1.2.3.2.2 Unsolicited RCCON nessages. Unsolicited
RCCOW nessages are those nessages the term nal generates
automatically as a result of an internal condition or by |ocal
initiative (such as an operator entry). Wen the RCCOWN
assi gnnment code i ndi cates an RCCOW precedence val ue ( RCCOW
assi gnment codes 00001 - 00101), any termnal may transmt any
el i gi bl e RCCOWN nessage of equal or higher precedence in the next
frame. Wen the termnal has nore than one RCCOWN nessage in
queue, only the highest priority RCCONnessage is eligible for
transm ssion. That is, no lower priority RCCONshall be
transmtted until the highest priority RCCONis renoved from
queue as described in 5.2.1.2.3.3 and 5.2.1.2.3.4. For
unsol i cited RCCOWN nessages containing a Precedence field, the
Precedence field value shall determne the priority of the
message. For purposes of RCCOWNtransm ssion, the priority of
RCCOW nessages without a Precedence field is a function of
message type. The RCCOW Acknowl edge Channel Control Request
message and the RCCOW I nformati on Report nessage containing a
Const ant Key Al arm response code shall both be handled as if they
had a precedence val ue of Emergency Action and a transmt
priority higher than all other unsolicited RCCOVN nessages. The
priority at which all other unsolicited RCCON nessages w thout a
Precedence field shall be handled is determ ned by (a) the
priority of other RCCOWN nessages in the queue, (b) term nal
configuration, or (c) operator entry. |If the queue contains no
unsol i ci ted RCCOW nessages containing a Precedence field, the
term nal configuration does not indicate a precedence, and the
operator has not provided a precedence, then these unsolicited
RCCOW nessages shall be handled as if they had a precedence val ue
of Routine. These conditions are discussed in the foll ow ng
t hree subpar agr aphs.

a. Priority determ ned by other RCCOWN nessages i n queue.
The term nal shall raise the precedence | evel of queued
unsol i cited RCCON nessages not containing a Precedence field to
equal the level of the highest precedence queued unsolicited
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RCCOW nessage containing a Precedence field. Wen the queue
contains two or nore RCCOW nessages with equal precedence val ues,
the transm ssion order shall be first-in-first-out within each
precedence |l evel. The precedence |evel of a queued RCCOW nessage
can change as nessages are added or renoved fromthe queue. For
exanpl e, when an RCCOW St atus Report B nessage is given a Routine
precedence and queued prior to a Flash precedence
RCCOW Conf er ence Request nessage, the RCCOWN Status Report B
message inherits a precedence | evel of Flash and woul d have
first-in-first-out priority over the RCCOWN Conference Request
message. However, if the two RCCOW nessages were queued in the
opposite order, the RCCOW Conference Request nessage woul d have
the higher transmt priority. After the RCCOWN Conference Request
nmessage i s renoved fromthe queue, the precedence of the
RCCOW St at us Report B nessage reverts to its previous precedence
| evel of Routi ne.

b. Priority determined by termnal configuration. The
termnal may provide a neans for an operator to set precedence
|l evels for the termnal to use for each unsolicited RCCOVN nessage
not containing a Precedence field. For exanple, the term nal
coul d be configured to use a precedence |evel of Flash Override
for an RCCOWN I nformation Report nessage generated in response to
a CCOW I nformati on Request nessage. Wen an operator-configured
precedence | evel has been set for a nessage type, the term nal
shal | associate that precedence |level with the nessage type. The
term nal shall raise the precedence |evel of the nmessage when
hi gher precedence unsolicited RCCON nessages containing a
Precedence field are in the queue.

c. Priority determ ned by term nal operator. Wen an
unsol i cited RCCOWN nessage not containing a Precedence field is
operator initiated, the term nal nmay provide a neans for an
operator to provide a precedence |level. Wen a precedence |evel
is provided, the term nal shall associate that precedence |eve
with the nessage. An operator-entered precedence | evel shal
have priority over a termnal configured precedence for the
message type. The termnal shall raise the precedence | evel of
t he nessage when hi gher precedence unsolicited RCCON nessages
containing a Precedence field are in the queue.

5.2.1.2.3.3 Renoving RCCOWN nessages from queue. Wth the
exception of the RCCOWN Conference Party List nessage, RCCOW
nmessages solicited by the CC via an RCCOW assi gnnent shall be
di scarded after a single transm ssion attenpt and shall not
requi re acknow edgnent. The RCCOW Conference Party List nessage
shall be retained indefinitely until acknow edged by the CC or
until the RCCOW Conference Request nessage that it is associated
w th has been cancel ed or di sconnected. The RCCOW St at us Report
A nmessage shall be discarded after the first transm ssion but
shal | require acknow edgnent to clear the contention report
fields. Unsolicited RCCOVN nessages, including those sent in
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dedi cated RCCOWNtime slots, shall be held in the queue until
acknow edged by the CC, canceled by the operator, or discarded
after conpleting the retransm ssion protocol. The RCCOW Cal |
Conpl et e nmessage shall also be renoved fromthe queue if a
CCOW Sl ot Di sconnect nessage is received for the port originating
the RCCOW Call Conpl ete nessage.

5.2.1.2.3.4 Retransm ssion protocol. Wen the
transm ssion of an unsolicated RCCON nessage i s not successful,
the termnal shall determ ne when the RCCOW nessage is eligible
for retransm ssion as specified in 5.2.1.2.3.5, below. Follow ng
any transm ssion attenpt, the RCCONis ineligible for
retransm ssion while waiting for the acknow edgnent fromthe CC
and for an additional nunber of frames as specified in
5.2.1.2.3.5. Once the RCCOWNis again eligible for
retransm ssion, the termnal may wait up to 16 franmes in an
attenpt to transmt the RCCOWN nessage in a franme where the RCCOWN
precedence and frame precedence (as specified by the RCCOVNV
assi gnnent code) are equal or may transmt the RCCOWNIin the next
frame where the RCCOW precedence is equal to or greater than the
specified frame precedence. A CC may cycle through frane
precedence levels to allow transmt opportunities for higher
precedence RCCONs. When such opportunities are being provided by
the CC, the preceding processing options provide a way for
termnals to wait for a frame with a higher precedence to reduce
the possibility of contention with other termnals. |If the
termnal initiates a higher priority RCCON nessage while a
previously queued RCCOVNis waiting to becone eligible for
retransm ssion, the retransm ssion attenpt for the lower priority
RCCOW shal | be preenpted. When the preenpted RCCON nessage again
becones the highest priority RCCOVN queued, the term nal shal
resunme the retransm ssion attenpt by first selecting a new
backof f nunmber. After the fifth unsuccessful transm ssion
attenpt, the RCCOW nessage shall be discarded.

5.2.1.2.3.5 RCCOWretransm ssion backoff nunber. The
term nal shall use the retransm ssion backoff nunber to determ ne
when the RCCONw || becone eligible for retransm ssion. For the
initial retransm ssion, the value of the retransm ssion backoff
nunber is 4. For subsequent retransm ssions, the value of the
retransm ssion backoff nunber is 16, 32, and 64. The term nal
shall derive a uniformy distributed random nunber U between 1
and the retransm ssion backoff nunmber, inclusive. Starting in
the next frame, the termnal begins to count the nunber of
conpleted franes. Wen the count of conpleted franmes equals U
t he RCCOW becones eligible for retransm ssion.

5.2.2 DC node orderwire protocols and structure. The

fields for each DC node CCOWN and RCCOW nessage are defined in
5.2.2.1 through 5.2.2.2, respectively.
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5.2.2.1 CCOWNin the DC node. Fields common to all CCON,
and all termnal actions required upon receipt are discussed in
5.2.2.1.1. The format of CCOW nessages used in the DC node is
shown on Figures B-1, B-2, B-16, B-17, and B-18. |In addition to
recei ving DC-node CCOMNs, if the termnal is required by its
per formance specification to have DC node CC capability, the
termnal shall also be capable of accepting inputs to conpose and
transmt the CCONnessages listed in Table XX. Fields unique to
each CCOW nessage, and term nal actions required upon receipt,
are discussed in 5.2.2.1.2.

TABLE XX. DC npbde CCOW Command fi el d codes.

CCOW MESSAGE COMVAND CODE
Mast er Frane None
No Conmmand 00000
Spar e 00001- 01100
| nf or mati on Request 01101
Zeroi ze 01110
Time- Sl ot Preparation 01111
Spar e 10000- 11111

5.2.2.1.1 Common CCONfields. Wth the exception of the
CCOW Master Frame nessage, every CCOWN nessage contains six conmon
fields. The master frane, which does not contain a Comrand
field, contains five common fields. The term nal shall be
capabl e of receiving and processing the comon fields in every
CCOW nessage listed in Table XX. The termnal shall conmply with
the CCOWNcommand in the frame foll ow ng recei pt of the CCON
These fields are described bel ow

a. CALL ACK field (Bits 0-2, byte 1). The CC sets this
field, as defined in Table XXI, to acknow edge recei pt of RCCOWN
messages. The acknow edgnent applies to the RCCOW nessage
transmtted three frames earlier fromthe 1/O port identified in
the User Nunber field. Termnals shall use this field to
determne if the CC received the RCCON The term nal requires
acknow edgnent for every RCCONit transmts in the DC node. See
5.2.2.3 for a description of the transmt decision processing and
retransmt protocols for DC node.

The term nal shall interpret the CALL ACK codes as foll ows:

1. No Acknow edgment (Code 000). No error-free RCCONwas
received to be acknowl edged. See 5.2.2.3 for description of
RCCOWNretransmt protocols.

2. Positive RCCOWN CALL ACK (Codes 001 to 111). The RCCOW

has been received. The User Nunber field identifies the term nal
| /O port address whose RCCOWwas received.
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b. RCCOW Assignnent field (Bits 3-7, byte 1). This field
controls access to subsequent RCCOWNtine slots. The codes are
defined in Table XXII. The RCCOW assignnent w |l always be
precedence |l evel routine in the DC node.

TABLE XXI . DC nobde CALL ACK field definitions.

FI ELD DEFI NI TI ON CODE
No Acknow edgnent 000
Positive RCCOWN CALL ACK 001
Positive RCCOWN CALL ACK 010
Positive RCCOW CALL ACK 011
Positive RCCOWN CALL ACK 100
Positive RCCOWN CALL ACK 101
Positive RCCOWN CALL ACK 110
Positive RCCOWN CALL ACK 111
TABLE XXI'l. DC node RCCOW Assignnment field definition.
FI ELD DEFI NI TI ON CODE
Not Al | owed 00000- 00100
RCCOW Pr ecedence Routi ne 00101
Not Al | owed 00110-11111

c. User Nunber field (Bits 0-5 and 7, byte 2; bits 0-7,
byte 3; and bit 5, byte 7). This field identifies the term nal
|/ O port address to which the frame's CALL ACK is applicable.

Bit 7, byte 2 is the MSB (bit 16) for all CCOW nessages, except
for the CCON Master Frane nessage. The CCOW Master Franme nessage
has only a 15-bit User Nunber field. Al termnals with 16-bit
addresses shall assume the MSB (bit 16) is a zero when receiving
the CCOWN Master Frame nessage. Terminals wi th addresses
containing a one as the MSB (bit 16) cannot get a positive CALL
ACK in a CCON Master Frane nessage. O her assignnent
restrictions may apply to prevent address errors between
termnals. Bit 5 byte 7 is the second MSB (bit 15) in all CCOMN
with 1 exception: the CCON Master Franme nessage, with bit 15
being bit 6, byte 8.

d. Flag field (Bit 6, byte 2). This flag, when set to
binary 1, identifies the frame as a master frame. The flag is
set to binary 0 in all other franes.

e. Parity field (Bits 0-7, byte 5 and bits 0-7, byte 6).
This field contains the 2-byte CRC derived as specified in 5.4.3.
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f. Command field (Bits 0-4, byte 7). Wen the Flag field
is set to binary O, this field identifies which CCONnessage is
contained in this frane. Wen the Flag field is set to binary 1,
this frane contains a CCON Master Franme nessage whi ch does not
contain a Command field. The CCOWNnessages and associ at ed codes
are listed in Table XX

5.2.2.1.2 Unique CCOWNnessage fields. The fields unique to
each CCOW nessage are defined in 5.2.2.1.2.1 through 5.2.2.1.2.5.
The CCOW Master Frame and Tinme Sl ot Preparation nessages are
directed to all termnals. The other CCOW nessages are directed
to an I/O port (including term nal base address) or guard
address. Termnals shall nonitor the CCONtine slot and initiate
actions as directed within the CCONif the CCOVNis directed to
all termnals or if the termnal’s I/O port or guard addresses
mat ch those in the Called party fields of the CCON

5.2.2.1.2.1 Master Frane (Figure B-1) (Command Field Code
NONE). This CCONis transmtted every eighth frame. The
CCOW Mast er Franme nessage contains data that updates orderwre,
frame format, and KG status. |If the Frame Format field in this
CCOW changes the frame format from Format nunber 2 to Format
nunber 1 (the B segnent subformat changes to a value of 1 from
any other value) or from Format nunber 1 to Format nunber 2 (the
B segnment subformat changes froma value of 1 to any other val ue)
the termnal shall disconnect all slot connections |located in al
user segnments and begin using the frane format specified in the
Franme Format field in the next frame. The term nal shal
interpret the data fields in this nessage as foll ows:

a. Precedence Cutoff (Bit 7, byte 2 and bits 0-1, byte 7).
The precedence cutoff is always Routine (binary 110) in the DC
node (see Table Xl 1).

b. Franme Format (Bits 0-7, byte 4 and bits 2-5, byte 7).
Thi s non-contiguous 12-bit field is subdivided into three 4-bit
subfields, each of which contains a HEX nunber, identifying which
frame subformats wll be used on each 25-kHz user segnent
starting in the next frame. |If the frame subformats have not
changed fromthe previous master frame, no termnal action is
required. If any of the frame subformats have changed, the
termnal will disconnect all slot connections that existed in the
changed segnent(s) of the frame format. Wen changing from
Format nunber 1 to Format nunber 2 or from Format nunmber 2 to
Format nunber 1, all slot connections in all user segnents wll
be di sconnect ed.

c. KG Menory (Bits 6-7, byte 7 and bit 7, byte 8). This
field identifies the KG nenory | ocation in use.

d. KG Net Nunber (Bits 0-4, byte 8). This field
identifies the KG net nunber in use. The DC npde channel
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controller sets this field to the value of the channel frequency
code.

e. KGDay (Bits 5-7, byte 9). This field identifies the KG
day of the week.

f. Frame Count (Bits 0-4, byte 9; bits 0-7, byte 10; and
bits 0-7, byte 11). This field identifies the frame count of the
current frane.

g. DC Flag (Bit 5 byte 8. This flag identifies whether
the channel is operating in the AC or DC node. |If the flag is
set to binary 0, the channel operates in the AC node. |If the
flag is set to binary 1, the channel operates in the DC node.

h. Scranbled CC KGID (Bits 0-7, byte 12 and bits 0-7, byte
13). This field identifies the scranbled CC KG I D nunber of the
CC required for CCOWNdecryption (see 5.3.1, 5.3.2.1, and
5.3.2.2).

5.2.2.1.2.2 No Command (Figure B-2) (Command field code
00000). The CC sends this CCONwhen there is no other CCOW
message to be sent in a frane. The termnal shall ignore all but
the six common fields in this CCOWN

5.2.2.1.2.3 Information Request (Figure B-16) (Conmand
Field Code 01101). This CCOW nessage has two purposes, as
defined in 5.2.1.1.2.15.1 and 5.2.1.1.2.15.2. The term nal shal
interpret the data fields in this nessage as defined in
5.2.1.1.2.15.

5.2.2.1.2.4 Zeroize (Figure B-17) (Command Fi el d Code
01110). This CCOWN nessage directs a termnal to zeroize the
orderwi re KG key storage nenories and di sconnect all sl ot
connects. The termnal shall interpret the data fields in this
message as defined in 5.2.1.1. 2. 16.

5.2.2.1.2.5 Tinme-Slot Preparation (Figure B-18) (Comand
Field Code 01111). This CCONnessage directs all termnals on an
rf channel to change the manner in which they prepare their KGs
for encryption and decryption of orderwire nessages. Table XV
describes all conbinations of KG paraneters possible. CC
di rected KG paraneter changes are acconplished by transmtting a
binary 1 in the fields noted in Table XV. The term nal shal
interpret the data fields in this nessage as defined in
5.2.1.1.2.17.

5.2.2.2 RCCOWNin the DC node. Two different RCCOW nessages
can be sent in DC node. The RCCOW Data Transfer nessage (Figures
C-2 and CG3) is optional and the RCCON I nformati on Report nessage
(Figure CG7) shall be mandatory. |[If the termnal is required by
its equi pnent specification to inplenent the RCCON Data Transfer
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message, it shall be capable of both sending and receiving this
message. Data field definitions and term nal actions shall be
the sane as those given for the AC node (see 5.2.1.2.1
5.2.1.2.2.2, and 5.2.1.2.2.6), with the exception of those fields
| abel ed AC node only. These AC node fields shall be set to
binary 0 for the DC node.

5.2.2.3 RCCOWtransmt decision in the DC nobde. |If a
term nal has one or nore RCCOMN avail able for transm ssion, the
determ nation of whether to transmt an RCCOW and t he sel ection
of the RCCOWto transmt depends on the factors described in
5.2.2.3.1 through 5.2.2.3.5.

5.2.2.3.1 Transmt enable. The termnal shall not transmt
an RCCON nmessage if (1) a transmt inhibit condition exists (my
be i nposed by the term nal operator), (2) range | ock has been
| ost (see 5.1.4 a), or (3) the previous CCONwas not received
error free (see 4.8).

5.2.2.3.2 RCCOWpriority. RCCONNMessages may be
unsolicited or solicited by the CC, that is, in response to a
CCOWN I nformati on Request nessage fromthe CC. The determ nation
of whether to transmt an RCCOW nessage in the next frame and the
sel ection of the RCCOVN nessage to transmt depends on whether the
RCCOWis unsolicited or solicited, the type of unsolicited
message, and the retransmt eligibility of any queued RCCOWN
messages. For a discussion of retransmt eligibility, see
5.2.2.3.4.

5.2.2.3.2.1 Solicited RCCON nessages. An RCCOW I nformation
Report nessage that the term nal generates in response to a
CCOW I nformati on Request nessage shall be transmtted before any
ot her RCCOW nessage a term nal has in queue.

5.2.2.3.2.2 Unsolicited RCCOWVN nessages. Unsolicited RCCOVN
nmessages are those RCCOW I nformati on Report or RCCOW Dat a
Transfer nmessages the term nal generates automatically as a
result of an internal condition or by local initiative (such as
an operator entry). The two DC node RCCOW nessages have an equal
nmessage precedence of Routine; however, the RCCON I nformation
Report nessage containing a Constant Key Al armresponse code 200
shall be transmtted before all other unsolicited RCCOVN nessages.
When the term nal has nore than one RCCOW nessage queued, only
t he highest priority RCCONnessage is eligible for transm ssion.
The highest priority RCCONin queue becones eligible for a first
transm ssion attenpt in the current frane. \When the queue
contains two or nore RCCOW nessages with equivalent transmt
priorities, the transm ssion order shall be first-in-first-out
wi thin each priority |evel

5.2.2.3.3 Renoving RCCOVN nessages from queue. RCCOW
messages shall be retained in the queue until acknow edged by the
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CC, canceled by the operator, or discarded by the retransm ssion
pr ot ocol .

5.2.2.3.4 Retransm ssion protocol. Wen a transm ssion
attenpt is not successful, the termnal shall determ ne when to
retransmt as specified in 5.2.2.3.5. Followi ng any transm ssion
attenpt, the RCCONis ineligible for retransm ssion while waiting
for the acknow edgnent fromthe CC and for an additional nunber
of frames as determned in 5.2.2.3.5. |If the term nal generates
a higher priority RCCON nessage while a previously gqueued RCCOWN
is waiting to be retransmtted, the retransm ssion attenpt for
the lower priority RCCONshall be preenpted. Wen the preenpted
RCCOW nessage agai n becones the highest priority RCCOW queued,
the termnal shall resune the retransm ssion attenpt by first
sel ecting a new backoff nunber. After the fifth unsuccessful
transm ssion attenpt, the RCCOWN nessage shall be di scarded.

5.2.2.3.5 RCCOWretransm ssion backoff nunmber. To
determne the frane in which to retransmt, the term nal shal
use the retransm ssion backoff nunber. For the initial
retransm ssion, the value of the retransm ssion backoff nunber is
4. For subsequent retransm ssions, the value of the
retransm ssi on backoff nunber is 16, 32, and 64. The term nal
shall derive a uniformy distributed random nunber U between 1
and the retransm ssion backoff nunber, inclusive. Starting in
the next frame, the term nal begins to count an accunul ated
nunber of conpleted franmes. Wen the count of conpleted franes
equal s the nunber U, the RCCONis eligible for retransm ssion.

5.2.2.4 Link test in DC node. Termnals may access the
link test tinme slot in odd-nunbered frames for eval uation of
link quality. The termnal shall be capable of performng link
tests at burst rates of 9.6, 19.2, and 16 ksps. Link tests
shall be locally initiated (such as, but not limted to, operator
entry). Termnals shall not start a link test if another
termnal is already performng a link test. Term nal system
speci fications should define how the term nal provides access to
the results of the link test.

5.3 Orderwire processing. The termnal shall be capabl e of
processi ng both plain-text and encrypted orderw re nessages.
Either all orderwi re nessages shall be encrypted or none shal
be. Encryption and decryption shall be acconplished with the
COVSEC/ TRANSEC I ntegrated Crcuit (CTIC) or alternative
NSA- approved device that is cryptographically and functionally
conpatible wwth the CTIC operating in Mode C as specified in NSA
specification 88-4. Hardware inplenentation of the term nal
shal | include provisions for future inplenentation of
Over-the-Air Rekeying (OTAR) for the orderwire. Al termnals
shal | perform CCOWNreceive processing and RCCONtransm t
processing. Termnals with DC node CC capability shall perform
CCOWNtransmt processing and RCCONrecei ve processing. A
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termnal required by its specification to inplenment the

RCCOW Dat a Transfer nessage shall be capabl e of both sendi ng and
receiving this nessage. CRC generation shall be as specified in
5.4.3. Termnals shall process orderwires so that the results
are identical to those produced in 5.3.1 and 5. 3. 2.

5.3.1 Plain-text (unencrypted) Orderwi re processing. Al
termnals shall conply with paragraphs 5.3.1.2 and 5.3.1.3. In
addition, termnals that are required by their specification to
performa CC function shall conply also with 5.3.1.1. Termnals
required to recei ve RCCON nessages shall conply with 5.3.1.4.

5.3.1.1 Plain-text CCOVNtransm ssion. Processing for
transm ssion of plain-text CCOM is as follows:

a. Format the CCOW nessage (bytes 1 through 13) to be
transmtted.

b. For CCOW Master Franme nessages, place the term nal base
address in the Scranbled CC KG ID field (bytes 12 and 13).

c. Set the Parity field (bytes 5 and 6) to binary O.

d. Generate a CRC on the CCOWnessage. Place the CRCinto
the CCOW nessage Parity field [bytes 5 (high-order CRC byte) and
6 (|l oworder CRC byte)].

e. Continue transmt processing of the CCOW nessage.

5.3.1.2 Plain-text CCONreception. Processing for
reception of all plain-text CCOM is as foll ows:

a. After denodul ation, deinterleaving, and decoding, store
the received 13-byte CCOW nessage.

b. Store separately the CCONnessage Parity field (bytes 5
and 6).

c. Set the Parity field (bytes 5 and 6) in the nessage
stored in step a, above, to binary O.

d. Generate a CRC on the CCOW nessage.

e. Conpare the calculated CRCwth the CRC stored in step
b, above. |If they do not match, discard the CCOW

f. If the CRCs match, continue CCOW processing.

5.3.1.3 Plain-text RCCONtransm ssion. Processing for
transm ssion of plain-text RCCOM is as foll ows:

a. Format the RCCOW nessage (bytes 1 through 13) to be
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transmtted.

b. Set the Scranbled Termnal KGID field (bytes 1 and 2)
and the Parity field (bytes 12 and 13) to binary O.

c. Generate a CRC on the RCCOW nessage. Place the CRC into
the Parity field [bytes 12 (high-order CRC byte) and 13
(1 oworder CRC byte)].

d. Continue transmt processing of the RCCOW nessage.

5.3.1.4 Plain-text RCCONreception. Processing for
reception of plain-text RCCOM is as foll ows:

a. After denodul ation, deinterleaving, and decoding, store
the received 13-byte RCCOW nessage.

b. Store separately the Parity field (bytes 12 and 13).

c. In the nessage stored in step a, above, set the Parity
field (bytes 12 and 13) to binary O.

d. Generate a CRC on the RCCOW nessage.

e. Conpare the calculated CRC with the CRC stored in
step b, above. |If they do not nmatch, discard the RCCOW

f. If the CRCs match, continue RCCOW processi ng.
5.3.2 Cipher-text (encrypted) Orderw re processing.

5.3.2.1 Cipher-text CCONtransm ssion. The encryption
process varies dependi ng on whether the CCOVNis for the master
frame or a non-master frame. This paragraph and its
subpar agraphs shall be applicable to termnals that are required
by their specification to performa CC function.

5.3.2.1.1 CCOW Master Frane nessage encryption processing.
The CCOW Master Frame nessage is encrypted in a node that
protects the CC KG I D nunber. The CC generates a scranbled KG CC
| D nunber upon initialization as a CC. Followng initialization,
the scranbled CC KG I D nunber in use is replaced wwth a new val ue
at randomintervals. The nunber of master frames between each
replacenent is determ ned by sel ecting a pseudorandom nunber
bet ween 128 and 16, 384. The nost recently generated scranbled KG
| D nunber is used by the CC for subsequent CCOW nessage
encryptions and transm ssions until replaced by a new val ue.

5.3.2.1.1.1 CCOW Master Franme nessage encryption with a

new y generated scranbled CC KG I D nunber. The method used by
the CC to generate a new scranbled CC KG ID and encrypt the
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CCOW Master Frame nessages Will result in an output identical to
that obtained fromthe foll owi ng sequence.

a. Format the CCOW nessage (bytes 1 through 13) to be
transmtted and store it.

b. Set the Parity field (bytes 5 and 6) and Scranbl ed CC KG
ID field (bytes 12 and 13) to binary O.

c. Generate a CRC on the CCOWnessage. Place the CRCinto
the Parity field [bytes 5 (high-order CRC byte) and 6 (| ow- order
CRC byte)].

d. Initialize the CTIC to perform Mbde C Encrypt Uni que
Scranbled I D Nunber Initialization as specified in NSA 88-4. The
CC KG I D nunber is input to the CTIC (LSB first) prior to
initialization.

e. Input the Tine Slot Nunber (TSN) to the CTIC as
specified in NSA 88-4. The TSN is as specified in 5.3.3. The
scranbled CC KG I D nunber is retrieved fromthe CTIC and stored
for use in future CCONencryptions (until replaced by a newy
generated scranbled CC KG | D nunber).

f. Serially input the formatted CCOWN Master Franme nessage,
as nodified in steps b and c, above, to the CTIC beginning with
byte 1, LSB, and ending with byte 13, NMSB

g. Retrieve the encrypted CCOWN nessage fromthe CTIC

h. Replace bits 6 and 7 of byte 7 and all bits of bytes 8,
9, 10, and 11 of the encrypted CCONnessage with their
corresponding bits fromthe plain-text nessage stored in a,
above.

i. Retrieve the scranbled CC KG ID nunber stored in step e,
above, and insert it into the Scranbled CC KGID field [bytes 12
(MsBs) and 13 (LSBs)] of the encrypted CCOW nessage.

J. Continue transmt-processing of the CCOWN nessage.

5.3.2.1.1.2. CCOW Master Frane nessage encryption with a
previ ously generated scranbled CC KG I D nunber. The nethod used
by the CC to encrypt the CCOWN Master Frane nessage using a
previously generated scranbled CC KG ID nunber will result in an
output identical to that obtained fromthe foll ow ng sequence.

a. Format the CCOW nessage (bytes 1 through 13) to be
transmtted and store it.

b. Set the Parity field (bytes 5 and 6) and Scranbl ed CC KG
ID field (bytes 12 and 13) to binary O.
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c. Generate a CRC on the CCOWnessage. Place the CRCinto
the Parity field [bytes 5 (high-order CRC byte) and 6 (I ow- order
CRC byte)].

d. Initialize the CTIC to perform Mbde C Encrypt Uni que
Unscranbl ed I D Nunber Initialization. The nost recently
generated scranbled CC KG I D nunber (see 5.3.2.1.1.1 e) is input
to the CTIC (LSB first) for this encryption process prior to
initialization.

e. Input the TSN to the CTIC, as specified in NSA 88-4.
The TSN will be as specified in 5.3.3.

f. Serially input the fornmatted nessage as nodified in
steps b and c, above, to the CTIC beginning with byte 1, LSB, and
ending wwth byte 13, MSB

g. Retrieve the encrypted CCOWN nessage fromthe CTIC

h. Replace bits 6 and 7 of byte 7 and all bits of bytes 8,
9, 10, and 11 of the encrypted CCONnessage with their
corresponding bits fromthe plain-text nessage stored in a,
above.

i. Retrieve the scranbled CC KG I D nunber (the sanme nunber
as used in step d, above) and insert it into the Scranbled CC KG
ID field [bytes 12 (MSBs) and 13 (LSBs)] of the encrypted CCOW
nessage.

J. Continue transmt-processing of the CCOWN nessage.

5.3.2.1.2. Non-master frame CCOWencryption. The nmethod
used by the CC to encrypt non-master frane CCOWN nessages W ||
result in an output identical to that obtained fromthe foll ow ng
sequence.

a. Format the CCOW nessage (bytes 1 through 13) and store
it.

b. Set the Parity field (bytes 5 and 6) to binary O.

c. Generate a CRC on the CCOW nessage. Place the generated
CRCinto the Parity field [bytes 5 (high-order CRC byte) and 6
(1 oworder CRC byte)].

d. Initialize the CTIC to perform Mbde C Encrypt Uni que
Unscranbl ed I D Nunber Initialization. The nost recently
generated scranbled CC KG I D nunber (see 5.3.2.1.1.1 e) is input
to the CTIC (LSB first) for this encryption process prior to
initialization.
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e. Input the TSN to the CTIC, as specified in NSA 88-4.
The TSN shall be as specified in 5.3.3.

f. Serially input the formatted non-master frame CCOW
message as nodified in steps b and ¢, above, to the CTIC
beginning with byte 1, LSB, and ending with byte 13, NMSB

g. Retrieve the encrypted CCOWN nessage fromthe CTIC
h. Continue transmt-processing of the CCOW nessage.

5.3.2.2 Ci pher-text CCONreception. The nmethod used by the
termnal to decrypt the CCOWNnessages shall result in an output
identical to that obtained fromthe foll ow ng subparagraphs. The
decryption process varies depending on whether or not a naster
frame or non-master franme CCOWis being decrypted.

5.3.2.2.1. CCOW Master Frane nessage decryption.

a. After denodul ation, deinterleaving, and decoding, store
the received, encrypted 13-byte CCOW nessage.

b. Read the scranbled CC KG I D nunber fromthe CCOWN nessage
received in a, above, and store it in a separate nenory | ocation.

c. Initialize the CTIC to perform Mbode C Decrypt Uni que
Synchroni zat i on.

d. Input the scranbled CC KG I D nunber (LSB first) stored
in b, above, and the TSN to the CTIC as specified in NSA 88-4.
The TSN will be as specified in 5.3.3.

e. Serially input the received nessage stored in a, above,
to the CTIC beginning with byte 1, LSB, and ending with byte 13,
VBB.

f. Retrieve the decrypted nessage fromthe CTIC and store
it.

g. Reformat the stored decrypted nessage by replacing bits
6 and 7 of byte 7, and all bits of bytes 8, 9, 10, and 11 with
the corresponding bits of the encrypted CCOWN nessage stored in a,
above.

h. Store the decrypted Parity field (bytes 5 and 6).

i. Set the Parity field (bytes 5 and 6) and the Scranbl ed
CCKGIDTfield (bytes 12 and 13) of the decrypted CCOWN nessage to
bi nary 0.

j]. Generate a CRC on the decrypted CCOW nessage.
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k. Conpare the calculated CRC with the CRC stored in step
h, above.

. If the CRCs match, copy the scranmbled CC KG I D nunber
stored in step b, above, to another |ocation and conti nue
processing the CCON This scranbled CC KG I D nunber is used to
decrypt succeedi ng non-master frame CCOM. |If the CRCs do not
mat ch, discard the CCOWN

5.3.2.2.2. Non-nmaster franme CCOWdecryption. The term nal
decrypts non-nmaster frane CCOM as foll ows:

a. After denodul ation, deinterleaving, and decoding, store
the received, encrypted 13-byte CCOW nessage.

b. Initialize the CTIC to perform Mode C Decrypt Uni que
Synchroni zat i on.

c. Retrieve the scranbled CC KG I D nunber that was received
in the last valid CCON Master Frame nessage (stored in 5.3.2.2.1
[). Input this scranbled CC KG I D nunber (LSB first) and the TSN
to the CTIC as specified in NSA 88-4. The TSN w il be as
specified in 5.3.3.

d. Serially input the received non-master frame CCOWN
message stored in a, above, to the CTIC beginning wwth byte 1,
LSB, and ending with byte 13, NMSB

e. Retrieve the decrypted non-master frame CCOW nessage
fromthe CTIC and store it.

f. Store the decrypted Parity field (bytes 5 and 6).

g. Set the Parity field (bytes 5 and 6) of the decrypted
CCOW nessage stored in step e, above, to binary O.

h. Generate a CRC on the decrypted CCOW nessage.

i. Conpare the calculated CRCwith the CRC stored in
step f, above.

j. If they match, continue processing the CCON If they do
not match, discard the CCON

5.3.2.3. G pher-text RCCONtransm ssion. Processing for
transm ssion of all cipher-text RCCONM shall result in an output
identical to that obtained fromthe foll ow ng processing
sequence.

a. Format the RCCOW nessage (bytes 1 through 13) to be
transmtted.
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b. Set the Scranbled Termnal KGID field (bytes 1 and 2)
and the Parity field (bytes 12 and 13) to binary O.

c. Generate a CRC on the RCCOWN nessage. Place the
generated CRC into the Parity field [bytes 12 (high-order CRC
byte) and 13 (|l ow order CRC byte)].

d. Initialize the CTIC to perform Mbde C Encrypt Uni que
Scranbl ed I D Nunber Initialization. The termnal KG ID nunber is
input (LSB first) to the CTIC for this encryption process prior
to initialization.

e. Input the TSN to the CTIC as specified in NSA 88-4. The
TSN will be as specified in 5.3.3. Retrieve the scranbled
termnal KG ID nunber fromthe CTIC and store it.

f. Serially input the formatted RCCOW nessage as nodified
in steps b and c, above, to the CTIC beginning with byte 3, LSB,
and ending with byte 13, NMSB

g. Retrieve the encrypted RCCON nessage fromthe CTIC

h. Retrieve the scranbled term nal KG ID nunber (as stored
in step e, above) and insert it into the encrypted RCCON nessage
Scranbled Termnal KGID field [bytes 1 (MSBs) and 2 (LSBs)].

i. Continue transmt-processing of the RCCOWN nessage.

5.3.2.4. Ci pher-text RCCONreception. This paragraph shal
be applicable to termnals that are required by their
specification to performa CC function or to receive and process
ci pher-text RCCOM and results in an output identical to that
obtained fromthe steps bel ow

a. After denodul ation, deinterleaving, and decoding, store
the received, encrypted 13-byte RCCOW nessage.

b. Initialize the CTIC to perform Mode C Decrypt Uni que
Synchroni zat i on.

c. Input the TSN and scranbled term nal KG ID nunber (LSB
first) to the CTIC as specified in NSA 88-4. The TSN w Il be as
specified in 5.3.3. The scranbled term nal KG ID nunber is bytes
1 and 2 fromthe RCCOWN nessage received in step a, above.

d. Serially input the received RCCON nessage stored in step
a, above, to the CTIC for decryption beginning with byte 3 (LSB)
and ending wwth byte 13 (IVSB)

e. Retrieve the decrypted RCCONfromthe CTIC and store it.

f. Store the decrypted Parity field (bytes 12 and 13).
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g. Set to binary 0 all bits of the stored, decrypted RCCON
message Scranbled Termnal KGID field (bytes 1 and 2) and Parity
field (bytes 12 and 13).

h. Generate a CRC on the nessage.

i. Conpare the calculated CRC with the CRC stored in step
f, above. |If they do not match, discard the RCCON If they
mat ch, conti nue RCCOW processi ng.

5.3.3. Tinme Slot Nunber (TSN) format. Regardl ess of
message type (Master Frame CCON non-nmaster frame CCOWN or
RCCOWN, the CTIC nust use the TSN for proper encryption or
decryption. The TSN contains 39 bits and is divided into four
fields: KG Net Nunber (7 bits where the two MSBs are set to
zero), KG Day (3 bits), Frame Count (21 bits), and the RCCOW CCOW
fields. The TSN structure is shown in Figure 10. Bits 0, 4, 25,
29, and 32 are LSBs in their respective fields. KG Net Nunber,
KG Day, and Frame Count are transmtted unencrypted in every
CCOW Master Frame nessage (see 5.2.1.1.2.1). The KG Net Nunber,
KG Day, and Franme Count received in a CCON Master Frane nessage
shal |l be used in the decryption of that Master Franme nessage. |If
t he decryption of that CCOWN Master Frame nessage i s successful as
i ndi cated by a matching CRC, the KG Net Nunmber and KG Day fi el ds
shal |l be stored and used for decrypting the seven succeedi ng
non- Master frame CCONM. These fields are also used for all RCCOW
encryptions and decryptions for the Master Frane Epoch. If the
decryption of that CCOW Master Frane nessage is not successful,
the termnal shall use the KG Net Nunmber and KG Day fields (al ong
with the value fromthe Scranbled CC KGID field) fromthe | ast
successful CCOWN Master Franme nmessage decryption in an attenpt to
formul ate a TSN for decrypting the succeedi ng non-Master franme
CCOW nessages. During the process of CCOW acquisition, al
recei ved CCON nessages are decrypted using the master frane
decryption process until a matching CRC i s achi eved.

38 3213129 |28 25 | 24 413 1|2 0
KG Net KG 0000 Frane Count R 000
# DAY

NOTE: R =0 for CCOWand 1 for RCCOW
FI GURE 10. 25-kHz Tinme Sl ot Nunber (TSN) fornmat.

a. KG Net Nunber (Bits 32-38). The 2 MSBs, bits 37 and 38
inthis field, are always set to binary 0. The remaining 5 bits
(TSN bits 32 through 36) are transmtted unencrypted in the
CCOW Mast er Frame nessage and are located in bits O through 4 of
byte 8, as shown in Figure B-1. The termnal shall use the bits

105



M L- STD- 188- 183A

in the KG Net Number field received in the CCON Master Frane
Message to build the TSN

b. KG Day (Bits 29-31). The KG Day is transmtted
unencrypted in the CCON Master Frane nessage in bits 5, 6, and 7
of byte 9, as shown in Figure B-1. A value of binary 000 in the
KG Day field indicates a daily cryptographic period. Values of
bi nary 001 through 111 in the KG Day field indicates a weekly
crypt ographi c peri od.

c. Frame Count (Bits 4-24). The Franme Count is transmtted
unencrypted in the CCON Master Franme nmessage in bits O through 4
of byte 9 and all bits of bytes 10 and 11. The Frame Count, a
21-bit binary nunber, is increased by 1 at the begi nning of each
frame. The three least significant bits of the frame count (bits
4, 5 and 6 of the TSN) are all zeros for a CCON Master Frane
nmessage.

d. RCCONCCOW (Bit 3). This fieldis set to a binary 0 to
encrypt/decrypt a CCOWN nessage and set to a binary 1 to
encrypt/decrypt an RCCOW nessage.

5.4 Error control.

5.4.1 FEC coding. Baseband data shall be presented to the
FEC encoder in the order it is received fromthe baseband
equi pnent. Baseband data bit nunber one shall be the first data
bit sent into the encoder. The thirteen 8-bit bytes of the
orderwire shall be presented to the FEC encoder in the foll ow ng
order: LSB of byte 1 through nost significant bit (MSB) of byte
1, LSB of byte 2 through MSB of byte 2, - -, LSB of byte 13
t hrough MSB of byte 13. Eight bits (all binary 0) shall then be
presented to the FEC encoder to flush the encoder and result in a
total of 224 bits (one interleaver block pair) out of the
encoder .

FEC coding rates for each user conmunications |I/O data rate
shal|l be as defined in Table XXIII. The nodul ation rates
applicable for each of the coding rates shall be as specified in
Tables A-11 through A-V. Fill bits as shown in Tables A-1I1
t hrough A-V shall be added to conplete a 112-bit interl eaver
bl ock and to flush the encoder.

The output of the encoder shall be identical with the out put
of arate 1/2, constraint length 7, or rate 3/4 constraint |length
9, convol utional encoder shown on Figure 11 and defined in
5.4.1 a. Rate 3/4 and 7/8 codes used on 5-kHz slave channel s
shal | be inplenented as punctured codes described in 5.4.1 b.
CCOW and RCCOWNtransm ssions shall use rate 1/2, K= 7 FEC
coding. Range and link test transm ssions shall not use FEC
coding. The code rate enployed for each designated user tinme
slot shall be as specified in Figures A-1 through A-4.
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+ » P1

e

K=7

encoder
data in

rate 1/2 convolutional encoder

+ p P1

P2

encoder
data in

P3

b 4
;\\\ ) P4

K=9

rate 3/4 convolutional encoder

FIGURE 11. Convol utional encoder tap positions.
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TABLE XXI'll. User data rate versus code rate.
CODE RATE, K = 7 CODE RATE, K =9
DATA RATE
1/ 2 3/4 * 7/ 8 * 1~ 3/4 **

75 X

300 X X
600 X
1200 X X X
2400 X X X X X
4800 X X X X X
16000 X

NOTE:
Applies only to 5-kHz sl ave channel s.
*x Applies only to 25-kHz channel s.
a. FEC characteristics. The code tap positions are as
fol |l ows:
Rate = 1/2 K=17
P1 1111001
P2 1011011
Rate = 3/4 K=29

P1 100111010
P2 010001101
P3 001001011
P4 111110100

NOTE: The MSB is farthest left, and the LSB is farthest
right.

b. Punctured forward error correction codes. The rate 3/4
and 7/ 8 codes enploying constraint |length 7 encoders, used for
5-kHz channel conmmunications tinme slots, are constructed fromthe
rate 1/2 code by a technique known as puncturing. To construct
t hese higher rate codes, the termnal shall delete specific bits
fromthe rate 1/2 encoder outputs, Pl and P2, using the puncture
patterns shown in Table XXIV. The termnal shall transmt only
those bits identified with a 1 in Table XXIV. Prior to decoding
t he recei ved sequence, the receiving termnal shall insert
erasure bits in place of the bits that were deleted. For 2400
bps data using rate 7/8 punctured coding, the |ast interleaver
block wll contain only four of the six flush bits. The
receiving termnal shall add a sufficient nunber of erasure bits
to the end of these received bursts to conplete the error
correction process.
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TABLE XXI'V. Punctured code patterns.

CODE RATE | SYMBOL | PUNCTURED PATTERN
(0 = DELETED BIT)

3/ 4 P1: 101
P2: 110

718 P1: 1000101
P2: 1111010

5.4.2 Interleaver random structure generation. The bl ock
interleaver structure shall consist of 2 independently
constructed bl ocks of 112 bits each used in sequence. The
i nterl eaving process shall be equivalent to witing input bits
into the 112-bit bl ocks sequentially as shown in the input order
columms of Tables XXV and XXVI and read out in the sequence
dictated by the output order colums of the tables. For exanple,
the first three bits witten into the interleaver, input order
0,1, and 2, are read fromthe interleaver in positions 19, 61
and 86. Likewse, the first three bits read fromthe interleaver
bl ock, output order 0O, 1, and 2, are the bits witten into the
interleaver block in positions 70, 46, and 62. Deinterleaving
shal|l reverse this operation. Interleaver boundaries shall start
at the beginning of the Data field wthin each burst (see Figure
1) with the first interleaved bit of the burst in the first
position defined by the block of Table XXV. Note that each burst
contains an even integer nunber of interleaver blocks [i.e., the
conbi nation of block 1 (see Table XXV) and block 2 (see Table
XXVI) is referred throughout this docunent as an interl eaver
bl ock pair].

5.4.3 Oderwire cyclic redundancy check. In addition to
convol utional encoding and interleaving, orderwires shall undergo
2-byte CRCs on their 13 bytes. The parity bytes shall be sent
within the structure of each orderwire. The parity of a received
orderwire nessage shall be recal cul ated and conpared to the
received parity. |If the parities do not match, the orderwire
shal | be discarded; otherwise, it shall be processed. To encode
t he message pol ynom al G(x) using a generator polynom al P(x) of
order n, x) shall first be multiplied by x". The result shal
be divided by P(x) to formboth the quotient Q(x) and the
remai nder R(x). The code polynomal F(x) is the product of the
generator polynom al and the quotient where

x" Ax) = Qx) P(x) + R(x)

P(x) " X160%X150X201

109



M L- STD- 188- 183A

TABLE XXV. Interleaver sequence--block 1.
| NPUT [QUTPUT | | NPUT | QUTPUT | | NPUT | QUTPUT [ 1 NPUT | QUTPUT
ORDER | ORDER | ORDER | ORDER | ORDER | ORDER | ORDER| ORDER
0 19 28 22 56 4 84 69
1 61 29 85 57 60 85 84
2 86 30 32 58 108 86 13
3 49 31 106 59 68 87 43
4 94 32 73 60 44 88 93
5 25 33 23 61 52 89 103
6 87 34 3 62 2 90 77
7 34 35 88 63 110 91 64
8 9 36 96 64 72 92 15
9 50 37 28 65 10 93 24
10 107 38 79 66 35 94 89
11 99 39 41 67 53 95 75
12 8 40 59 68 97 96 33
13 40 41 11 69 62 97 47
14 111 42 70 70 0 98 5
15 74 43 42 71 81 99 95
16 65 44 21 72 12 100 57
17 45 45 29 73 109 101 46
18 14 46 1 74 91 102 7
19 83 47 101 75 20 103 82
20 30 48 90 76 51 104 56
21 48 49 16 77 6 105 38
22 58 50 80 78 37 106 102
23 100 51 54 79 63 107 76
24 26 52 67 80 78 108 66
25 39 53 27 81 55 109 17
26 71 54 105 82 18 110 36
27 104 55 92 83 31 111 98

110




M L- STD- 188- 183A

TABLE XXVI. Interleaver sequence--block 2.
| NPUT QUTPUT | NPUT [QUTPUT | | NPUT [QUTPUT| | NPUT [OUTPUT
ORDER ORDER ORDER ORDER | ORDER | ORDER ORDER ORDER
112 116 140 203 168 131 196 195
113 140 141 137 169 166 197 215
114 193 142 129 170 177 198 125
115 156 143 180 171 123 199 164
116 214 144 219 172 223 200 112
117 171 145 209 173 208 201 172
118 205 146 190 174 144 202 220
119 113 147 160 175 114 203 206
120 181 148 198 176 122 204 158
121 128 149 118 177 134 205 192
122 221 150 212 178 162 206 174
123 211 151 141 179 154 207 145
124 120 152 173 180 202 208 153
125 196 153 161 181 191 209 216
126 147 154 204 182 218 210 207
127 182 155 126 183 124 211 127
128 139 156 143 184 136 212 184
129 115 157 217 185 178 213 175
130 152 158 167 186 151 214 142
131 165 159 157 187 119 215 121
132 187 160 133 188 138 216 200
133 176 161 148 189 130 217 168
134 201 162 213 190 170 218 183
135 210 163 197 191 155 219 149
136 150 164 169 192 194 220 199
137 132 165 222 193 135 221 163
138 189 166 188 194 185 222 186
139 179 167 146 195 159 223 117
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Since, in nodulo 2 arithnmetic, addition and subtraction are the
sane,

F(x) "Q(x) P(x) "x"&(x) BR(x)

wher e
R(x) = parity bits

This CRC nmethod is the I BM Bi nary Synchronous Comruni cati ons
(BSC) CRC-16 Protocol (GA27-3004, see 2.3). The CRC shall be
calculated on the thirteen byte orderwi re nmessages beginning with
byte 13, LSB, and ending with byte 1, MSB. The
| ocations that the CRC will occupy in CCOWVNand RCCOWVN nesseages
shall be set to binary 0 during the CRC calculation. The binary
O data shall be replaced by the cal cul ated CRC before the nessage
is transmtted.

5.5 Modul ati on.
5.5.1 25-kHz nodul ati on.

5.5.1.1 Modulation formats. The nodul ati on enpl oyed on al
9. 6-ksps and 19. 2-ksps burst synbol rate transm ssions, including
preanbl e, shall be binary phase-shift keying (BPSK). The
nmodul ati on enpl oyed on all 16 ksps burst synbol rates, except
preanbl e, shall be differentially encoded quadrature phase-shift
keying (DEQPSK). The preanble field nodul ation for the 16-ksps
burst rates shall be quadrature phase-shift keying (QPSK)

a. BPSK nodul ati on. BPSK nodul ation is represented by
S(t) "Acos 2(t)sinT t%Asin2(t)cosT t "Asin [Tt %2(t)]

wher e

2(t) = + B/ 2 radians, and the phase-shift changes
with each new data bit of duration T

b. DEQPSK nodul ation. The data bit-mapping in the
nodul ati on process for DEQPSK shall be the Gay code-
mappi ng convention defined in Table XXVII. The phase
state is referenced to the carrier phase.

5.5.1.2 Modulation rates. The termnal shall burst at 9.6
ksps or 19.2 ksps using BPSK nodul ati on, and 16 ksps usi ng DEQPSK
nmodul at i on.

5.5.1.3 Adjacent channel em ssions. In a nom nal 25-kHz
bandw dt h whose center frequency is displaced by +% fromthe
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termnal’s transmt carrier frequency, the eirp shall be as
specified in 5.5.1.3.1 and 5.5.1. 3. 2.
TABLE XXVII. Modul ation bit-mappi ng.
| NPUT DATA PAIR PHASE
TO MODULATOR ADVANCE
I Q radi ans degr ees
0 0 0 0
0 1 B/ 2 90
1 1 B 180
1 0 3 B/2 270
5.5.1.3.1 Relative adjacent channel em ssions. The EIRP
relative to the termnal’s total output EIRP, shall not exceed

the relative EIRP values specified in Table XXVIII
apply when the transmtter carrier frequency is either
nodul at ed.

shal |

unnmodul at ed or

These val ues

TABLE XXVI1I1. 25-kHz al |l owabl e adj acent channel enm ssions (ACE)
Rel ative EIRP (dB) MAXI MUM EI RP
= ( El RP<+18dBW ( El RP$+18dBW
(kHz) 9.6 ksps [ 19.2 ksps 16 ksps
BPSK BPSK DEQPSK Al Rates
(dB) (dB) (dB)
25 -14. 1 -12.6 -14. 2 +5. 4
50 -22.1 -19.6 -18.9 -0.9
75 -25.7 -21.7 -23.8 -3.7
100 -27.7 -24.9 -25.8 -6.9
125 -30.6 -28.0 -27.6 -9.6
150 -31.3 -28.3 -30.0 -10. 3
175 -33.1 -29. 4 -30.0 -11. 4
$200 -34. 4 -32.0 -32.2 -14.0
5.5.1.3.2 Adjacent channel em ssions. At a displacenent of

+=F fromthe termnal’s transmt carrier frequency for carrier

EIRP | evel s equal to or greater than +20 dBW the maxi num El RP

val ues shall not exceed the values specified in Table XXVIII
5.5.2 b5-kHz sl ave channel nodul ati on requirenents.

5.5.2.1
sl ave channel

The nodul ation for all 5-kHz
be 50% shaped of fset quadrature

Modul ati on formats.
transm ssi ons shal
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phase-shift keying (SOQPSK). The ideal SOQPSK signal can be
represented as

s(t) " Asin[wt%N(t)]

'Jia(t)um wt%E %-é-a t&I sin wt%E
2 i ] /2 q 2 ° 4

wher e

t he steady-state values of M(t)= 0, B/2, B, and 3B/ 2,

and where
a,(t) = in-phase data nodul ation signal, wth shaping, as
shown by exanple on Figure 12,
a,(t) = quadrature data nodul ation signal, wth shaping,
as shown by exanple on Figure 12, and
T = synbol period (reciprocal of the nodulation rate).

Below, in a through c, is an explanation of how this SOQPSK
signal expression relates to the I and Q channels, 1/0 data
rates, spectral shaping, and Figure 12:

a. By definition, the SOQPSK nodul ated rf signal contains
two transmt data bits per synbol. Therefore, the nodul ation
rate, in sps, is one-half the transmt data rate in bps. The
transmt data rate does not necessarily equal the termnal's
baseband [input/output (1/0O] data rate. Transmt data bits
consist of all user data; extra bits introduced by FEC codi ng;
and all overhead bits introduced by the termnal, including the
Preanbl e and other bits defined in this standard. The transmt
data is divided into the two nodul ation bit sequences a;(t) and
a,(t). If the sequence of bits to be transmtted consists of
bits nunbered 1, 2, 3, ... then a(t) consists of all odd-
nunbered bits and a,(t) all even-nunbered bits of the transmt
data (the bit sequence for each of the nodul ation signals,a(t)
and a,(t), is every other transmt data bit), as shown on Figure
12. Data buffering is used to accommpdate |1/O data rate and
nodul ation rate inequalities.

b. In the equation, this representation of the signals, +1
for a;(t) or a,(t) corresponds to a bit value of 1, and -1
corresponds to a bit value of 0. At the start of a transm ssion,
while the first bit on the | channel is being transmtted, a bit
value of 1 is transmtted on the Q channel during the first
quarter of a synbol period. At the end of any transm ssion,
while the last dats bit is being transmtted on either the I or Q
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channel during the last half-synbol period, the bit |evel nost
recently transmtted on the other channel continues to be
transmtted with no change.

c. The sinusoidal transitions on a(t) and ay,(t) result in
a linear rate of change for phase, and a constant-anplitude
transmtted signal. Figure 12 shows the Q channel offset
(staggered) relative to the I channel by one-half of a synbol.
At a tinme 75 percent through a synbol period, on either the | or
Q channel, prior to a change in the nodul ation data bit, the
signal begins a sinusoidal transition toward the val ue
corresponding to the next nodul ation data bit. The signal
reaches the new value at a tine 25 percent into the next synbol
peri od.

5.5.2.2 Mdul ation rates. The nmodul ation rates shall be
3000 and 3840 sps.

5.5.2.3 Adjacent channel emissions. |In a nomnal 5-kHz
bandw dt h whose center frequency is displaced by xIf froma
termnal transmtter's carrier frequency, the EIRP shall not
exceed the values specified in Table XX X

TABLE XXI X. 5-kHz channel all owabl e adj acent channel em ssions.

Y (kHz) RELATI VE EI RP (dB) MAXI MUM El RP ( dBW
(CARRI ER LEVEL <+18 dBW ( CARRI ER LEVEL$+18 dBW

5 - 14 +4
10 -34 - 16
15 - 38 - 20
$20 - 40 - 22

5.5.3 Modul ati on performance.

5.5.3.1 Bit Error Rate. The termnal shall provide a BER
equal to or better than that shown in Table XXX when the C N, neets
or exceeds the Iimts for the synbol rates shown in Table XXX
C'N, is defined as the carrier to noise density, in units of dB-Hz,
as neasured at the UHF input to the term nal.

5.5.3.2 Burst acquisition probability. Once the orderwire is
acquired and the CN, is greater than or equal to the reference
C'N,, the termnal shall properly acquire all subsequent bursts
with a probability equal to or greater than 0.99 with a confidence
| evel of 90% When the C/N, is greater than the reference C N, by
1 dB or nore, the burst acquisition probability shall be equal to
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or greater than 0.999 with a confidence level of 90% The
reference CN, is defined as the CN, needed by the termnal to
achieve a BER of 102 for code rate 1 as defined in Table XXX

5.5.4 Modulation timng jitter. The root nean square (rns)
val ue of the nodulated signal timng jitter shall be |less than 2
percent of a transm ssion synbol period.

TABLE XXX. BER Requirenents

BURST RATE CODE M N MUM C/' N,
Sps RATE BER=10"3 BER=10"°
1/ 2 40. 5 41.9
3000 3/ 4 43. 3 44. 8
7/ 8 45. 2 46. 8
1 47. 1 49. 9
1/ 2 41.5 42.9
3/4 44. 4 45. 9
3840 7/ 8 46. 3 47. 8
1 48. 2 51.0
1/ 2 42.5 43. 9
9600 3/ 4 45. 3 46. 8
1 49. 8 52.0
19200 1/ 2 45.5 46. 9
3/ 4 48. 3 49.8
1/ 2 49. 0 49.5
16000 3/4 51.3 52. 4
1 54.8 57.6
5.5.5 Modul ation rate accuracy. The maxi mum al | owabl e

error in the nodulation rate shall be 1 part in 10°.

5.6 Frequency accuracy. One set of assunptions that can be
used to derive the values in 5.6.1 and 5.6.2 is provided in
Appendi x E.
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5.6.1 Uplink frequency accuracy. The uplink frequency of
any transm ssion, as received at the satellite, shall result in a
downl i nk signal at the satellite output that is wthin 100 Hz of
the allocated downlink frequency provided a and b, below, are
both true:

a. The CCOWNtransm ssion fromthe satellite is within
30 Hz of the allocated downlink frequency, and

b. The satellite inclination angle is equal to or |ess than
10 degr ees.

5.6.2 Downlink frequency accuracy. The term nal shall be
capabl e of acquiring downlink signals within 310 Hz of the
all ocated center frequency. The accuracy of the CCOW downli nk
frequency at the satellite is 30 Hz.

5.7 User conmmunications security (COVSEC)

5.7.1 Voice security. Voice digitization and security
shall be as follows:

a. Mandatory. Secure voice at 2400 bps shall be
interoperable with the digitization and encryption techni ques
specified in ML-C 28883A for the Advanced Narrowband Di git al
Voi ce Term nal (ANDVT), application 3.

b. Optional. Secure voice at 4800 bps shall be
i nteroperable with the code-excited |linear prediction (CELP)
digitization techniques specified in FED STD 1016 and the
encryption techniques specified in NSA-84 for the KG 84A/ C.

c. Optional. Secure voice at 16,000 bps shall be
i nteroperable with continuously variabl e sl ope delta (CVSD)
digitization techniques specified in CSESD 14 and encryption
techni ques specified in CSESD-14 for the VINSON fam |y of
equi pnent .

5.7.2 Data security. Data encryption shall be
i nteroperable with KYV-5 and KG 84A/ C encryption devices.
Term nal s that enbed COVSEC devi ces shall support all data rates
specified in this standard.

118



M L- STD- 188- 183A

6. NOTES

(This section contains information of a general or
expl anatory nature which may be hel pful, but is not mandatory.)

6.1 Considerations for term nal specification and
devel opnent. OQher than in 5.1.3.5.3.1 and 5.1.3.5.3.2, this
standard intentionally does not specify the baseband interface or
the timng relationshi ps between (1) incom ng baseband data and
t he outgoing over-the-air data burst or (2) incomng over-the-air
data burst and the outgoi ng baseband data. While potenti al
differences in baseband 1/Otimng and buffering techni ques anong
term nal s devel oped to this standard can be tol erated by nost
networks, there are existing networks with specific timng
requi renents. Sonme networks have requirenents for containing a
bl ock of data within a known burst. For exanple, OICI XS I
net wor ks use the TD 1271B/ U nul ti pl exer Sl ot Tinme Marker output
to synchroni ze the baseband data to the TDVA frane.
Specifications for termnals need to include any network-specific
requi renents such as the one descri bed above, if applicable. |If,
for exanple, a termnal nust operate on an OTCI XS Il network, the
specification for that termnal nust require the termnal to
enul ate the TD-1271B/ U baseband interface characteristics.

6.2 Tailoring guidance for contractual application. To
ensure proper application of this standard, invitations for bids,
requests for proposals, and contractual statenments of work should
tailor the requirenents in sections 4 or 5 of this standard to
excl ude any unnecessary requirenents. For exanple, if the
statenent of work requires a revision to a standard, then all the
par agr aphs rel ated to handbooks, bulletins, and notices shoul d be
excl uded.

6.3 Request for single access channel. Term nals may
request a DASA channel assignnent using the RCCON Two-Party
Request or RCCOW Conference Request nessage, based on an
operationally coordinated protocol. The CCw |l assign a DASA
channel based on the agreed to protocol. Exanples of
operationally agreed to protocol is the use of the configuration
codes, network addresses, or the use of a two-step process using
t he RCCOW I nformation Report containing an agreed to DASA request
code.

6.4 Voice capability.
6.4.1 ML-C 28883 baseline. At the tinme of publication of
this standard the version of ML-C 28883 avail able was M L-C

28883A with change 2 and engi neeri ng change proposal (ECP) up
t hrough 060. Future use of this standard should refer to the
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| at est version of this specification.

6.4.2 M xed Excitation Linear

Prediction (MELP).

There are

efforts underway to inprove the quality of voice conmunications

enpl oyi ng MELP techni ques.
I nstrunents under contract to NSA
t hat performance on a 2400 bps channel
better than that on a 4800 bps channel

equi valent to or
CELP techni ques.
devel oped.

A federa

enpl oyi

Pendi ng conpl etion of the federal

MELP was devel oped by Texas
Interimtest

results show
ng MELP is
enpl oyi ng

standard is in the process of being

st andard,

informati on on MELP is docunented in NSA Report R22-03-96

"Anal og to Digital
Excitati on Li near

st andar d.

operating over

6.5 Truth tabl es.
field conbi nati ons,

as required.

A DoD Digital
to inplenmenting MELP into comrunications equi prment.
success in conpleting the federal
digitization technique wll
UHF SATCOM channel s.

Predi cti on",

truth tabl

Conversi on of Voice by 2400 bps M xed

with NSA |ibrary nunber S243, 638.
The NSA report contains the draft version of the federal

st andard,

es wll

Voi ce Processing Consortiumis | ooking

Assum ng

this voice
have application for those term nals

To aid in the understandi ng of various
be inserted into section 6

TABLE XXXI. CCOW RCCOW Assi gnnent truth table.
I f the
CALL ACK RCCQNASSiganEﬂt Then the User Nunber field is set
fieldis | fieldis set to to
set to

000 00001 to 00101 bi nary zero and any term nal can
transmt in the next frame’ s RCCOW
time slot.

000 10000 bi nary zero and no term nal can
transmt in the next frame’ s RCCOW
time slot.

000 a code ot her a termnal base or /0O port

t han above address. The next frane’s RCCOW
is assigned to that address.
Non Zero | 00001 to 00101, the 1/0O port address for which the
and 10000 CALL ACK applies
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6.6 Subject term (key-word)
wor ds, phrases,

listing.
and acronyns apply to M L-STD 188-183:

The foll ow ng key

demand- assi gned nul ti pl e access ( DAMA)
Fleet Satellite Conmunications System (FSCS)

satellite comuni cations ( SATCOM

time-division multiple access (TDVA)

ultra high frequency (UHF)
25-kHz UHF SATCOM channel s
5-kHz UHF SATCOM channel s

6.7
used in this revision,
t he Septenber 1992 issue,
Tabl e XXXI |

| dentification of changes.

Mar gi nal
to identify changes nmade with respect to
due to the extent of the changes.
lists the major changes nmade and t he paragraphs

not ati ons are not

within ML-STD 188-183A affected by the changes.

Tabl e XXXI |

Maj or changes nmade to standard.

CHANGE

PARAGRAPHS, FI GURES
TABLES AFFECTED

Format/ editori al
with
M L- STD- 962C.

changes to conply

Mul tiple

Moved figures and tables to appendi x.

Figures A-1 through A-3

channel’s franme format be nade known
to the termnal operator in the DC
node.

and Tables A-1l, AIlIl and
A-VI through A-X

Assi gned nunbers to unnunbered Mul tiple

t abl es.

Modi fied text to consistently use Mul tiple

base, 1/0O port, and guard address

versus multiple terns now bei ng used.

Moved shall statements fromtable and{Miltiple

figure notes and fromfield

descriptions into the docunent text.

Changed the term“KG ID" in the CCOMN [Mul tiple

to “Scranbled CC KG I D".

Changed the term “Station ID" in the [Miultiple

RCCOMN to “Scranbled Term nal KG I D

Added requirenent for 5- and 25-kHz 3.1, 4.2, 4.2.2-4.2.2.2,

sl ave channel s. 4.4.2, 5.1.1, 5.1.1.1,
Figures 2 and 4,
5.1.3.5.2.2, Appendix A

Added mandatory requirenent that the |4.4.1
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CHANGE

PARAGRAPHS, FI GURES
TABLES AFFECTED

Del eted requi renent for frequency
switching in DC node.

4.4.1, 5.2.2.1, and
del eted Figures from
Appendi x B

AC node. Added requirenent that
termnals that are not automatic
frequency-switch capable wll not be
assigned to communi cate on a channel
ot her than their own hone channel.

4.4.2

Moved Figures 3, 4, and 5 and Tabl es
IV, VI, VIl, VIIl, IX and Xto a new
Appendi x A; added correspondi ng data
for 5-kHz slave channel to new
Appendi x A; renunbering remaining
appendi ces.

5.1 through 5.1.3.5

Clarified ranging requirenents and
guard tine definition.

5.1.3 and 5.1.4

Changed term nal transm ssion inhibit
time from500 Fsec to 650 +150 Fsec.

Added requirenment to allow a burst to
begin or end anywhere in a slot on 5-
kHz sl ave channels to reduce TDVA

t hr oughput del ay.

5.1.3.5.2.2, Figure A-4

Modi fied 25-kHz TDVA t hr oughput del ay
and added requirenent for 5-kHz
t hr oughput del ay.

.1 and

=
ww

Clarified that a term nal can use any
5-kHz tinme slot that has nore guard
band than the term nal has range
uncertainty. 384 or nore tinme chips
was changed to read 367 or nore tinme
chi ps.

Added a fifth nmethod for updating
burst transnission tine.

Clarified that the initial ranging
burst is allowed in any frane, not
just the next.

Clarified that a 258 ns range
estimate can only be used when in the
random r ange node.

Changed nethod 2 ranging for fast
nmoving termnals froma mandatory
systemrequirenent to an optional
net hod.
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TABLE XXXI |

Maj or changes made to standard (conti nued).

CHANGE

PARAGRAPHS, FI GURES

TABLES AFFECTED

Clarified that only termnals
required to perform Method 1 ranging
shall | ocate an unused ELT slot to
use for dedicated ranging.

.4.1.2.1

Made it mandatory that when the
ranging attenpt fails, the term nal
has to repeat its attenpt to |ocate
an avail able ELT slot.

L

L

a and

N
QO

Made it mandatory that when no range
transm ssion was attenpted in an ELT
sl ot or when two consecutive rangi ng
attenpts failed, that the term na
cease transm ssion in subsequent ELT
sl ots.

e

L

b and

N -
O

Clarified that only termnals
required to perform Method 2 ranging
shall range once in an ELT slot and
again in the even range slot 512
frames |ater.

Moved the six common CCONfields into
one paragraph with renunbering of
CCOW nessage par agr aphs.

oo
NN

e

e
N

t hr ough

. 20

Clarified requirenments for special
frame format changes.

Added new CCON No Command to be used
when there is no ot her CCON nessage
to be sent by the CC. AC and DC node.

X

NIISIN

Since the user #IDis not always
used, the User ID #1, User #1 Al
Ports Flag, User #2 Al Ports Fl ag,
and Tinme #1 fields were changed to
cover this contingency.

aidgta|oo

RN
RIxXZrlPe

N

Deleted Time Ofset field of the
CCOW Sl ot Connect nessage and
expanded Frequency Code length to 8
bits. Al orderwires that specify
frequency code now use the sane table
to determ ne uplink and downli nk
frequenci es.

13)

.4 and Figure B-4

Clarified term nal requirenment when
CCOW Sl ot Connect nessage received
and term nal port is connected.

5.2.1.

1

2.
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TABLE XXXI |

Maj or changes made to standard (conti nued).

CHANGE

PARAGRAPHS, FI GURES
TABLES AFFECTED

Clarified how a termnal is to use
the Bit Rate and Sl ot Nunber fields
in the CCON S|l ot Connect nessage

5.2.1.1.2.4 a and b

Modi fi ed Dedi cat ed Range Frame- Nunber
field of the CCON Li nk Test and Range
Franme Nunmber Assignment nessage to
refl ect change in rangi ng epoch
tines.

5.2.1.1.2.5 f, Figure B-5
(Byte 12, bits 0-3)

Del eted definitions of unique fields
f or CCOW Channel Control Handover
Request and RCCOW Acknowl edge Channel
Control Request nessages.

5.2.1.1.2.6, 5.2.1.2.2.11
Figures B-6 and C 13

Changed nane of CCOW Channel
Reassi gnnment nessage to CCOW TDVA

5.2.1.1.2.9.1, Figure B-9,
t hr oughout standard

Channel Reassi gnnent
Clarifies that when the acquisition
of a new honme channel fails, that the

termnal transmt an RCCOW St at us
Report B nessage for 1/0O Port #1.

5.2.1.1.2.9.1

Added a Satellite Change Flag to the
CCOWN TDVA Channel Reassi gnnent
nmessage to note if the new honme
channel is on a different satellite.

.1.2.9.1 ¢, Figure B-
e 7 i

Changed nane of CCOW Ti med Channel
Assi gnnent nessage to CCOW DASA
Channel Assignnent.

5.2.1.1.2.9.2, B. 2, Figure
B- 10, throughout standard

Added to the description of the

CCOW DASA Channel Assignnment nessage
to specify that the termnal is to

di sconnect all existing connections
and retain all gueued RCCOM when the
termnal is assigned to a DASA
channel .

5.2.1.1.2.9.2

Added a Satellite Change Flag to
CCOW DASA Channel Assignnment nessage
to note if the new honme channel is on
a different satellite.

5.2.1.1.2.9.2 ¢, Figure B-
10 (Byte 7, bit 6)

Added Configuration Code field to
CCOW DASA Channel Assignnment nessage
to include, but not limted to, data
rate to be used on DASA channel .

5.2.1.1.2.9.2 f,
10 (Byte 13)

Fi gure B-
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TABLE XXXII. Major changes nmade to standard (continued).

CHANGE

PARAGRAPHS, FI GURES
TABLES AFFECTED

Changed configuration code and port
configuration code fields fromBCD to
HEX. Valid configuration code range
is now 1-FF instead of 1-99, yielding
255 possi bl e configuration codes.

5.2.1.1.2.9.2 g, Figure B-
10; 5.2.1.2.2.1 b, Figure
C1, 5.2.1.2.2.7 e,
Figure C8; and
5.2.1.2.2.8.1 h, Figure G
9

Added requirenent that a term na
shall not allow | ocal or CCONentry
of duplicate guard addresses into the
term nal

5.2.1.1.2.10

Add requirenent that termnal /0O
ports connected to a slot assigned to
a del eted guard address shal

di sconnect fromthe slot. This
prevents a termnal fromoperating in
a service assigned to a deleted guard
addr ess.

5.2.1.1.2.11

Added new CCOW Satel lite Epheneris
Data for transmtting satellite
epheneris data for termnals to
determ ne range w thout need for
transm ssi ons.

5.2.1.1.2.20, Figures B-
21A, 21B, and 21C

Added RCCOW Conference Party List as
an RCCOWNthat is transmtted in
response to an RCCOW assi gnnent code
sent by the CC in the RCCOWN
Assignnment field of a CCOWN nessage.

5.2.1.2, Table Xvil

Moved Initial Entry Flag and Stored
Call fields to comon field paragraph
and del eted these fields from al
RCCOW nessage descriptions with
renunberi ng of RCCOW nessage

par agr aphs.

rough

P
NIN
!\JH
Hr—f'
w>

Specified that a termnal is not to
send a CCOWN St atus Report B nessage
automatically except to report that a
configuration code has changed to a
new val ue or when returning froma
fail ed TDVA channel reassignnent.

5.2.1.2.2.1

Added Sl ot Di sconnect flag to allow a
user to request the channel

controller to term nate a DAMA
comruni cati ons servi ce.

5.2.1.2.2.4 b, Figure G5
(Byte 3, bit 5)
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TABLE XXXII. Major changes nmade to standard (continued).

CHANGE

PARAGRAPHS, FI GURES
TABLES AFFECTED

Added Ti nme-Sl ot Nunber field to
identify the time slot fromwhich the
term nal (s) are di sconnect ed.

5.2.1.2.2.4 ¢c, Figure C5
(Byte 6, bits 0-4)

Added Channel Frequency Code field to
identify the channel frequency code
where the service was conpl et ed.

5.2.1.1.2.4 d. Figure G5
(Byte 7, bits 0-7)

Clarified requirenent for term na
not to automatically reconnect its
|/ O ports when transmt control

r eenabl ed.

5.2.1.1.2.19

Del eted requirenent for termnals to
mai ntai n 14-bit addressing
capability, except for RCCOW Data
Transfer nessage.

5.2.1.1.1 c, 5.2.1.2.2.2.2

Cl eared up the neani ng of Qut-of - 5.2.1.2.2.5
Service. It is the baseband

equi pnment connected to the reporting

|/ O port, not the termnal 1/0O port.

Clarified that a termnal is not to 5.2.1.2.2.5

di sconnect fromuser tinme slots when
it sends an RCCOWN CQut of Service
nmessage.

Added requirenment for the termnal to
report the DC Gircuit Nunber
associated wth the tinme slot in

whi ch a constant key condition

exi sts.

5.2.1.2.2.6 ¢ and Figure
C-7 (Bytes 8 and 9)

Added requirenent to resend a copy of
the original request when the Cancel
Call Flag is set to binary 1.

5.2.1.2.2.7 and
5.2.1.2.2.8.1

CCOW Two- Party Request. Added
requirenent to estinmate the tine the
communi cations circuit will be
needed.

5.2.1.2.2.7 g, Figure C8
(Byte 10)

Modi fi ed RCCON Li nk Test Results
message to add reporting of CN,,
changed the reporting of synbol
errors to an optional field based on
the termnal’s specification, deleted
reporting of synmbol erasures, and
renaned the RCCOWNto RCCONC/ N, and
Li nk Test Results

5.2.1.2.2.9, Figure CG11
(Byte 6, bits 0-6; byte 7;
byte 8, bit 8; and byte 9)
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TABLE XXXI |

Maj or changes made to standard (concl uded).

CHANGE PARAGRAPHS, FI GURES
TABLES AFFECTED
Corrected the nane of the field used (5.2.1.2.2.9 f, Figure C11
to report the length of a Link test (Byte 11)
and changed it frombits tested to
frames tested.
Clarified that terminal with 4 or 5.2.1.2.2.10 and
fewer ports or which is unable to 5.2.1.2.3.2.1
respond with the solicited RCCON
responds to a Status Report A Goup 2
RCCOW assi gnnment with a Status Report
A G oup 1 response.
Added Term nal Version field to 5.2.1.2.2.10 e, Figure C

RCCOW St at us Report A to all ow
termnals to report what version of
M L- STD- 188- 183 the term nal was
capabl e of supporting.

12 (Byte 10, bits 5-7)

Added a 5-kHz Capable Flag to the 5.2.1.2.2.10 j, Figure C
RCCOW St at us Report A, allow ng the 12 (Byte 11, bit 3)
termnal to indicate its capability

to be reassigned to a 5-kHz DANA

channel .

Changed t he RCCOW Acknowl edge Channel (5.2.1.2.2.11, Figure C 13
Control Request nessage data fields (Byte 6, bits 0-2), bytes
that are defined in the CC system 7 through 11)

specifications to “See M L-STD- 188-
185" bits.

Reduced the nunber of bits in the
Port CGuarding fields of the

RCCOW Guard List Report from4 bits
to 3 bits to be consistent with nmax
nunber of 1/O ports per term nal (8).

5.2.1.2.2.12 a, b, and c;
Figure C-14 (Byte 4, bits
0-3; byte 5, bits 0-8)

Modi fi ed RCCOWNtransm ssion protocol
and added positive acknow edgnent of
recei pt of RCCOW

. 2.3 through
.2.3.5,
.3 through 5.2.2.3.5

N

Rewrote entire Orderwire Processing
section to sinplify the processing
flow.

alooo
IISININ

Added requirenment for FEC code rates
3/4 and 7/8 using punctured coding.

.1, Appendix A

Added detail ed definition of 5.5.1
nmodul ati on enpl oyed for 25-kHz

channel s.

Added 5-kHz sl ave channel nodul ation ([5.5.2

requi renents.
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TABLE XXXI'I. Major changes nade t

o standard (concl uded).

CHANGE

PARAGRAPHS, FI GURES
TABLES AFFECTED

Added adj acent channel em ssions

requirenents.

5.5.1.3, Table XXVIII
5.5.2.3, Table XXI X

Added preanbl e structure for user Figure 5
SOQPSK 3.0 and 3.84 KSPS

Changed t he CCOW Channel Control Figure B-6
Handover Request bytes 4, 7 (bits 6 &

7), and 9 through 13 to reserved

bytes/bits.

Clarified that throughput delay did Tables VII and VIII
not include COVBEC equi pnent

contributions.

Added definitions for AC node ACK Table X
field codes.

Updat ed KG paraneter change fl ag Tabl e XV
tabl e

Del et ed RCCOW Conf erence Request (or [Table XVi
Cancel Call)(Type B) optional and

RCCOW Guard List Report (Type B)

optional, changed RCCOWN Acknow edge

Channel Control Request and

RCCOW Dat a Transfer (Type A) to

optional RCCOMN, renaned

RCCOW Conf er ence Request (or Cance

Call)(Type A) to RCCOW Conference

Request (or Cancel Call) and

RCCOW Guard List Report (Type A to

RCCOW Guard List Report.

Del eted DC CCOW #1, DC CCOW #2, and |Table XX
DC CCOW #3.

Assi gned channel frequency codes 240 |Table D1

t hrough 249
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APPENDI X A
TI ME SLOT DEFI NI TI ON
A. 1 SCOPE

This appendix is a mandatory part of this standard. The
i nformation contained herein is 1 ntended for conpliance. Al
transm ssions within the 5- and 25-kHz TDVA frane are required to
occur within the tine slots defined herein.

A. 2 CONTENTS

Thi s appendi x defines the various user conmunications bursts
for 5- and 25-kHz channel s.

I Section 1 defines the 25-kHz TDVA A, B, and C user
segnent subformats. For each of the user segnents, the baseband
I/Orate, burst rate, code rate, AC slot nunber, and DC circuit
nunber are defined for each franme subformat tinme slot. The sane
information is provided for 5-kHz channels, except for DC circuit
nFnberz and information is added on guard tine and total tine
sl ot size.

' Section 2 defines the burst duration, in tine chips, for
each user communications burst. Burst duration is defined for
each available I/0O data, code, and nodul ation rate combination

I Section 3 defines the burst start and stop tinmes in tinme
chi ps for each of the 25-kHz user conmunications burst options
defined in Section 2. In addition, the DC circuit nunber and
allocated guard tine is identified for each conmmuni cati ons burst.

The figure and table nanmes defining 5- and 25-kHz tim ng
requi renents are as follows:

SECTION 1: USER SEGVENT FRAME SUBFORMAT TI ME SLOTS

PAGE
25-kHz segnent Atinme slots . . . . . . . . . . . . . . . . . 132
25-kHz segnent B tine slots . . . . . . . . . . . . . . . . . 133
25-kHz segnent Ctine slots . . . I ¥
5-kHz slave channel user time slots . . . . . . . . . . . . . 135
SECTI ON 2: BURST DURATI ON DERI VATI ON
Orderwi re and system support burst duration . . . . . . . . . 138
User communi cations burst duration for FEC code rate 1/2 . . 139
User communi cations burst duration for FEC code rate 3/4 . . 140
User communi cations burst duration for FEC code rate 7/8 . . 140
User communi cations burst duration for FEC code rate 1 . . . 141

SECTI ON 3: USER SEGMVENT BURST START AND STOP TIME IN TI ME CH PS

25-kHz segnent Atine slot tines . A
25-kHz segnent B tine slot times--format 1 . . . . . . . . . 145

129



M L- STD- 188- 183A

APPENDI X A
25-kHz segnent B tine slot tinmes--format 2 . . . . . . . . . 146
25-kHz segnent Ctine slot tines--format 2 . . . . . . . . . 148
25-kHz segnent Ctine slot tinmes--format 2 . . . . . . . . . 150
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TDMA

1

A - SEGMENT

2

3

75-9.6-1/2
10033

75-9.6-1/2
10034

75-9.6-1/2
10035

1

2 3

4

5

75-19.2-1/2
10065

75-19.2-1/2 75-19.2 -
10066 10067

12

75-19.2-1/2
10068

75-19.2-1/2
10069

1

2

300-9.6 - 3/4
10097

75-19.2-1/2
10098

1

2

600-19.2 - 1/2
10129

75-19.2-1/2
10130

1

1200-19.2 - 3/4
10161

132

1 2
600 - 16 - 1/2 600 - 16 - 1/2
10193 10194
1 2 3 4
300-16-1/2 300-16 - 1/2 300-16 - 1/2 75-16-1/2
10225 10226 10227 10228
1 2
1200 - 16 - 3/4 75-9.6-1/2
10257 10258
1
1200 - 19.2 - 3/4
10289
1
1200 - 19.2 - 3/4
10321
1
1200 - 19.2 - 3/4
10353
1
1200 - 19.2 - 3/4
10385
1
1200 - 19.2 - 3/4
10417
1
1200 - 19.2 - 3/4
10449
1
1200 - 19.2 - 3/4
10481
AC SLOT NUMBER
Baseband Rate - Burst Rate - Code Rate
DC Circuit Number
LEGEND
Code Rate 3/4 is constraint length = 9
FIGURE A-1. 25-kHz segnent A tinme slots.
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B - SEGMENT
TDMA 5
16 KBPS - 16 - 3/4
10006
6 23
S19.2- 2400 - 19.2 - 1/2
2400 19.2 - 112 C - SEGMENT 10085
6
2400 - 9.6 - 1/2
10070
6
4800 - 19.2 - 1/2
10102
6 7 8 9
2400 - 16 - 1/2 300-19.2 - 112 2400 - 16 - 1/2 2400 - 16 - 1/2
10134 10135 10136 10137
6 7 8 9 10 11 12
2400-16-3/4 | 300-16- 3/4 2400 - 16 - 3/4 75-96-1/2 2400 - 16 - 3/4 75-96-1/2 2400 - 16 - 3/4
10166 10167 10168 10169 10170 10171 10172
6 7
2400 - 19.2 - 3/4 4800 - 19.2 - 3/4
10198 10199
6 7 8 9 10 11
2400 - 19.2 - 1/2 300-9.6-3/4 | 300-9.6-3/4 | 300-9.6-3/4 | 300-192-3/4 [ 75-19.2-1/2
10230 10231 10232 10233 10234 10235
6 7 8
2400 - 19.2 - 3/4 2400 - 19.2 - 3/4 2400 - 16 - 1/2
10262 10263 10264
6 7 8 9 10 11 12 13

2400 - 16 - 3/4
10294

4800 - 16 - 3/4
10295

2400 - 16 - 3/4
10296

75-19.2-1/2
10297

75-19.2-1/2
10298

75-19.2-1/2
10299

75-19.2-1/2
10300

75-19.2-1/2
10301

6

7 8

9

10 11

12 13

14

1200 - 16 - 3/4
10326

1200-16 - 3/4 | 1200 - 16 - 3/4
10327 10328

1200- 16 - 3/4
10329

1200 - 16 - 3/4 | 1200 - 16 - 3/4
10330 10331

1200-16 - 3/4 | 1200 - 16 - 3/4
10332 10333

600 - 16 - 1/2
10334

6

7

8

9

10

1200 - 19.2 - 3/4
10358

1200 - 19.2 - 3/4
10359

1200 - 19.2 - 3/4
10360

1200 - 19.2 - 3/4
10361

1200 -19.2 - 1/2
10362

6 7 8 9 10 11 12 13 14 15 16
300-19.2 | 300-19.2 | 300-19.2 | 300-19.2| 300-19.2| 300-19.2 | 300-19.2 | 300-19.2 | 300-19.2 | 300 - 19.2 300-9.6 -
- 1/2 -1/2 -1/2 -1/2 -1/2 -1/2 - 112 -1/2 -1/2 -1/2 1/2
10390 10391 10392 10393 10394 10395 10396 10397 10398 10399 10400

6 7 8 9 10 11 12

300-9.6-1/2
10422

300-9.6-1/2
10423

300-9.6-1/2
10424

300-9.6-1/2
10425

300-9.6-1/2
10426

300-9.6-1/2
10427

75-19.2-1/2
10428

6 7 8
2400 - 19.2 - 3/4 2400 - 19.2 - 3/4 2400 - 19.2 - 3/4
10454 10455 10456
6 7 8 9
2400 - 16 - 3/4 1200 - 19.2 - 1/2 1200 - 19.2 - 1/2 1200 - 19.2 - 1/2
10486 10487 10488 10489
AC SI OT NUMBER
Baseband Rate - Burst Rate - Code Rate
LEGEND DC Circuit Number
Code Rate 3/4 is constraint length = 9
FI GURE A-2. 25-kHz segnent B tinme slots.
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TDMA

17

18

C - SEGMENT

19

20

21

22

300-19.2 - 3/4
10049

75-9.6-1/2
10050

75-9.6-1/2
10051

75-9.6-1/2
10052

75-9.6-1/2
10053

75-9.6-1/2
10054

17 18 19 20
600-19.2 - 1/2 300-9.6 - 3/4 75-9.6-1/2 75-19.2-1/2
10081 10082 10083 10084
17 18
1200-9.6 - 3/4 75-19.2-1/2
10113 10114
17 18 19 20 21 22
75-16-1/2 75-19.2-1/2 75-19.2-1/2 75-19.2-1/2 300-9.6 - 3/4 300-9.6 - 3/4
10145 10146 10147 10148 10149 10150
17 18 19
600-19.2-1/2 600-19.2 - 1/2 300-19.2-1/2
10177 10178 10179
17 18 19
75-16-1/2 300- 16 - 1/2 2400- 16 - 1/12
10209 10210 10211
17 18
75-19.2-1/2 2400-19.2 - 3/4
10241 10242
17 18 19 20
600 - 16 - 1/2 75-19.2-1/2 300 - 16 - 3/4 2400 - 16 - 3/4
10273 10274 10275 10276
17 18 19 20 21 22

2400 - 16 - 3/4
10305

75-19.2-1/2
10306

75-19.2-1/2
10307

75-19.2-1/2
10308

75-19.2-1/2
10309

75-19.2-1/2
10310

17

18

19

20

1200- 16 - 3/4
10337

1200 - 16 - 3/4
10338

1200 - 16 - 3/4
10339

75-19.2-1/2
10340

17 18 19
1200 -19.2 - 3/4 1200-19.2 - 3/4 75-16-1/2
10369 10370 10371
17 18 19 20 21

300-19.2-1/2
10401

300-19.2-1/2
10402

300-19.2-1/2
10403

300-19.2-1/2 75-19.2-1/2
10404 10405

17

18

19

300-9.6-1/2
10433

300-9.6-1/2
10434

300-19.2 - 3/4
10435

17

¢

GUARD

2400-19.2 - 3/4
10465

17

18

19

20

600 - 16 - 1/2
10497

600 - 16 - 1/2
10498

600 - 16 - 1/2
10499

600 - 16 - 1/2
10500

AC SLOT NUMBER

LEGEND

Baseband Rate - Burst Rate - Code Rate
DC Circuit Number

Code Rate 3/4 is constraint length = 9

FI GURE A- 3.

25-kHz segnent C tine slots.
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S000
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S000®m

Control Channel Structure
(Format 2)

1

4800 3840 3/4
2371 26128 367 391 (23000)

2

4800 3840 7/8
5803 26128 331 355 (19640)

3

300 3000 1/2
465 4858 367 391
(3636)

4

4800 3840 1
7971 26128 367 391 (17400)

5

1200 3840 3/4
465 7423 367 391 (6200)

6

2400 3000 1/2
3099 26128 367 391 (22272)

7

2400 3840 1/2
7971 26128 367 391 (17400)

9

8

2400 3000 7/8
11397 24374 0 24 (12954)

2400 3840 7/8
465 11342 367 391 (10120)

11

10

2400 3840 3/4
12551 24374 0 24 (11800)

2400 3840 3/4
465 13022 367 391 (11800)

12

2400 3840 3/4
13276 25833 367 391 (11800)

13

2400 38407/8
15985 26128 0 24 (10120)

14

2400 3840 7/8
5803 15946 0 24 (10120)

15

2400 3840 1
16076 25833 367 391 (9000)

16

2400 384
5603 15560 367 391 (9000)

01

LEGEND: SPECIFIED FORMAT SLOT NUMBER
Baseband Rate  Burst Rate  Code Rate
Slot Start Count  Slot End Count  Start Guard Time End Guard Time  (Total Burst Ti me)
Code Rate 3/4 is constraint length = 7
FI GURE A-4. 5-kHz slave channel user tine slots.
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Control Channel Structure
(Format 2)

~n 0o
s000®

sSo00
>
LY R ]

17

Unepecified Buret Format
1 26624 (26624)

18 18

‘ Unspecified Burst Format CSEL
‘ 24375 11174 (13424)
19
Unspecified Burst Format
26129 6710 (7206)
20
Unepecified Burset Format
6711 20714 (14004)
21

Unspecified
Burst Format
20715 26128 (5414)

22

Unspecified Burst Format
8711 26128 (19418)

23

Unspecified Burst Format
11175 24374 (13200)

24

Unspecified Burst Format
11175 25833 (14659)

25

Unspecified Burst Format
5803 26128 (20326)

26

‘ Unspecified Burst Format
‘ 24375 12550 (14800)

27

‘ Unspecified Burst Format
‘ 26129 15984 (16480)

28

‘ Unspecified Burst Format
‘ 25832 16075 (16868)

DsmﬁH

The purpose of the Unspecified Burst Format time slots is to allow:

1. DAMA terminals and terminals compliant with other TDMA frame compatible waveforms (i.e.
CSEL) to share a single 5-kHz channel without interfering with each other.

2. Implementation and use of modulation and error correction types and rates that are not defined
at the time of publication of the standard.

3. A higher (link) layer to automatically control the modulation and error correction rates defined
in the standard.

LEGEND: UNSPECIFIED FORMAT SLOT NUMBER

Slot Start Count Slot End Count Total Slot Length

FIGURE A-4. 5-kHz sl ave channel user tinme slots. (concluded)
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TABLE A-1. Oderwire and system support burst duration.
| NFORVATI ON BI TS TRANSM TTED SYMBOLS* BURST
BURST (NUMBER OF BI TS) (NUMBER OF SYMBOLS) DURATI ON
SLOT RATE (TINMVE
TYPE (kSpS) DATA FI LL*** TOTAL | NFCRVATI ON PREAVBLE TOTAL CHI PS)
CCcow 9.6 104 8 112 224 248 472 944
RCCOW 9.6 104 8 112 224 198 422 844
RANGE & ELT
SLOT 9.6 80 0 80 80 248 328 656
LI NK TEST 9.6 72 0 72 72 198 270 540
SLOTS**
( ODD
NUVBERED 19.2 296 0 296 296 252 548 548
FRANE)
16.0 592 0 592 296 162 458 550
NOTES!
* CCOW and RCCOW bursts enploy k = 7, rate 1/2 coding; range and link test bursts
enpl oy code rate 1
*x The quantity of odd-nunbered franmes to performa 9.6-ksps link test is 139

(10,008 bits divided by 72 tota
for a 19.2-ksps link test,
(10,064 bits divided by 296 tota
For a 16.0-ksps link test,
di vided by 592 tota

Simlarly,

informati on bits per frane).

34 odd-nunbered franes are required
information bits per frane).

17 odd-nunbered franes are required (10,064 bits

information bits per frane).

* kK These interleaver fill

138

bits are set to binary 0




M L- STD- 188- 183A

APPENDI X A
TABLE A-11. User comunications burst duration for FEC code rate 1/2.
FEC k = 7, Code Rate = 1/2
DATA | BURST | NFORMATI ON BI TS TRANSM TTED SYMBOLS BURST
1/0 RATE (NUVBER OF BITS) (NUVBER OF SYMBOLS) DURATI ON
RATE (ksps) DATA FILL * TOTAL | NEGRVATI CN PREAVBLE TOTAL (TINMVE
(bps) CHI PS)
9.6 104 8 112 224 198 422 844
75 19.2 104 8 112 224 252 476 476
16.0 104 8 112 112 162 274 328.8
3.0 416 32 448 448 120 568 3635. 2
300 9.6 416 32 448 896 198 1094 2188
19.2 416 32 448 896 252 1148 1148
16.0 416 32 448 448 162 610 732
600 19.2 832 64 896 1792 252 2044 2044
16.0 832 64 896 896 162 1058 1269. 6
1200 19.2 1664 16 1680 3360 252 3612 3612
3.0 3328 32 3360 3360 120 3480 22272
3.84 3328 32 3360 3360 120 3480 17400
2400 9.6 3328 32 3360 6720 198 6918 13836
19.2 3328 32 3360 6720 252 6972 6972
16.0 3328 32 3360 3360 162 3522 4226. 4
4800 19. 6656 64 6720 13440 252 13692 13692
NOTE: * These interleaver fill bits are set to binary O
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TABLE A-111. User conmunications burst duration for FEC code rate 3/4.
FEC k = 7 or 9 (See note below), Code Rate = 3/4
DATA BURST | NFORMATI ON BI TS TRANSM TTED SYMBOLS BURST
/O RATE (NUMBER OF BI TS) (NUMBER OF SYMBOLS) DURATI ON
RATE (ksps) DATA FILL * TOTAL | NFGRMATI ON PREAVBLE TOTAL (TIME
(bps) CHI PS)
9.6 ** 416 88 504 672 198 870 1740
300 19.2 ** 416 88 504 672 252 924 924
16.0 ** 416 88 504 336 162 498 597. 6
3.84 1664 16 1680 1120 120 1240 6200
1200 9.6 ** 1664 16 1680 2240 198 2438 4876
19.2 ** 1664 16 1680 2240 252 2492 2492
16.0 ** 1664 16 1680 1120 162 1282 1538. 4
3.84 3328 32 3360 2240 120 2360 [11800
2400 19.2 ** 3328 32 3360 4480 252 4732 4732
16.0 ** 3328 32 3360 2240 162 2402 2882.4
3.84 6656 64 6720 4480 120 4600 23000
4800 19.2 ** 6656 64 6720 8960 252 9212 9212
16.0 ** 6656 64 6720 4480 162 4642 5570. 4
16000 16.0 ** 22184 160 22344 14896 162 15058 [18069.6
NOTES:
* These interleaver fill bits are set to binary O.

** Constraint length k = 9 encoders on 25-kHz channel s.

TABLE A-1V. User conmmuni cations burst duration for FEC code rate 7/8.

FEC k = 7, Code Rate 7/8
DATA | BURST | | NFORVATI ON BI TS TRANSM TTED SYMBOLS
/O RATE | (NUMBER OF BITS) (NUMBER OF SYMBOLS) BURST
RATE - DURATI ON
DATA | FILL TOTAL | | NFORMATI ON | PREAMBLE | TOTAL (TI MVE
(bps) | (ksps) CHI PS)
2200 3.0 3328 4 3332 1904 120 2024 | 12953.6
3.84 3328 4 3332 1904 120 2024 | 10120
4800 3.84 6656 8 6664 3808 120 3928 | 19640
NOTE: ] ] ] ]
* These interleaver fill bits are set to binary O.
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TABLE A-V. User conmmuni cations burst duration for FEC
code rate 1.
CODE RATE 1
DATA | NFORMATI ON BI TS TRANSM TTED SYMBOLS
I/0 | BURST (NUMBER OF BI TS) ( NUMBER OF SYMBOLS) BURST
RATE | RATE DURATI ON
(bps) | (ksps) | DATA [ FILL * | TOTAL || NFORVATI ON | PREAMBLE [ TOTAL (TI VE
CHI PS)
2400 | 3.84 | 3328 32 3360 1680 120 1800 9000
4800 | 3.84 | 6656 64 6720 3360 120 3480 17400
NOTE:

*

These interl eaver fill
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TABLE A-VI. 25-kHz segnment A tinme slot tines.
SUBFORVAT TI ME SLOTS
NUVBER 1 2 3
10033 10034 10035
1 465 1339 2214
1338 2213 3088
30 31 31
10065 10066 10067 10068 10069
5 465 989 1514 2039 2564
988 1513 2038 2563 3088
48 49 49 49 49
10097 10098
3 465 2409
2408 3088
204 204
10129 10130
4 465 2561
2560 3088
52 52
10161
5 465
3088
132
10193 10194
6 465 1777
1776 3088
42 42
10225 10226 10227 10228
7 465 1221 1978 2735
1220 1977 2734 3088
24 25 25 25
10257 10258
8 465 2124
2123 3088
120 121
10289
9 465
3088
132

LEGEND:

The nunbers in each slot (box) correspond to the foll ow ng paraneters:

PwhE

DC circuit nunber

Start receive time count (time-chip nunber)
End slot tine count (tine-chip nunber)
Quard time (nunber of time chips)
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TABLE A-VI. 25-kHz segnent A tine slot tinmes (concluded).

SUBFORVAT TI ME SLOTS
NUMBER 1 2 3 4 5

10321
465
3088
132

A

10353
465
3088
132

10385
465
3088
132

10417
465
3088
132

10449
465
3088
132

10481
465
3088
132

LEGEND:

The nunbers in each slot (box) correspond to the foll ow ng paraneters:

DC circuit number

Start receive time count (time-chip nunber)
End slot tine count (tine-chip nunber)
Quard time (nunber of time chips)

PwhE
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TABLE A-VII. 25-kHz segnent B tinme slot tines--format 1.
USER SEGMVENT B-1 USER SEGMVENT C USER SEGMVENT B-1
(A) (B)
6 23
10038 C- Segnent RCCOW 10055
5836 19126
12838 26128
31 31

LEGEND:

The nunbers in each slot (box) correspond to the foll ow ng paraneters:

1. DCcircuit number

2. Start receive time count (time-chip nunber)

3. End slot time count (time-chip nunber)

4. Cuard time (nunmber of time chips)

NOTE:

This is the configuration #1 subformat of segment B. It is used only when format 1 is
sel ect ed.
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TABLE A-VII1. 25-kHz segment B tinme slot tinmes--format 2.
SUBFORVAT TI ME SLOTS
NUVMBER
6 7 9 10 11 12 13 14 15 16
10006
*7384
00 26128
675
10070
5 6711
20714
168
10102
3 6711
20714
312
10134| 10135 10136 10137
4 6711| 10981 12173| 16444
10980| 12172 16443| 20714
43 44 44 44
10166 10167| 10168| 10169| 10170 10171| 10172
5 6711| 9620 10244| 13154 14025 16935| 17806
9619| 10243 13153| 14024 | 16934| 17805| 20714
26 26 27 27 27 27 26
10198| 10199
6 6711| 11473
11472| 20714
30 30
10230| 10231 10232| 10233| 10234| 10235
7 6711| 13751 15559| 17368 | 19177| 20170
13750| 15558 17367 | 19176 20169 20714
68 68 69 69 69 69
10262| 10263 | 10264
8 6711| 11547 16383
11546| 16382 20714
104 104| 105
10294 | 10295 10296| 10297 10298 10299| 10300 10301
9 6711| 9630 15237| 18156 18668 | 19180| 19692| 20204
9629| 15236 18155| 18667 | 19179 19691| 20203|20714
36 36 36 36 36 36 36 35
10326 10327| 10328| 10329| 10330 10331| 10332|10333| 10334
A 6711| 8297 9883| 11469 13055| 14641| 16227(17812| 19399
8296| 9882 11468| 13054 14640 16226| 17811(19398| 20714
47 47 47 47 47 47 47 47 46
10358| 10359 10360| 10361| 10362
B 6711| 9288 11865| 14442 17019
9287| 11864 14441| 17018| 20714
85 85 85 85 84
10390| 10391 10392| 10393 10394 10395| 10396|10397| 10398| 10399| 10400
c 6711| 7890 9069| 10248 11427 12606| 13785(14963| 16141| 17319| 18497
7889| 9068 10247| 11426| 12605 13784| 14962|16140| 17318| 18496| 20714
31 31 31 31 31 31 30 30 30 30 30
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SUBFORNMAT TI ME SLOTS
NUMBER
6 7 8 9 10 11 12 13 14 15 16
10422 10423 10424| 10425| 10426| 10427 10428
D 6711 8956| 11201 13446| 15691| 17936| 20181
8955| 11200 13445| 15690| 17935| 20180 20714
57 57 57 57 57 57 58
10454 10455| 10456
E 6711| 11547| 16404
11546 16403| 21293
103 124 157
10486 10487 10488] 10489
= 6711| 9666| 13349 17032
9665| 13348| 17031 20714
72 71 71 71
NOTES:
1. * Chip nunbers 6711 through 7383 (inclusive) are guard tinmes at the beginning of this slot.
2. The B-1 subformat is shown in Table A-VII.
3 The nunbers in each slot correspond to the follow ng parameters: (1) DC circuit nunmber, (2) start receive

tinme count (tine chip nunber),

chi ps).
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(3) end slot count (time chip nunber),

and (4) guard time (nunmber of time
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TABLE A-1X. 25-kHz segnent Ctine slot tinmes--format 1.

SUBFORVAT TI ME SLOTS
NUVBER 17 18 19 20 21 22
10049 10050 10051 10052 10053 10054
1 12839 13808 14697 15586 16475 17364
13807 14696 15585 16474 17363 18252
45 45 45 45 45 45
10081 10082 10083 10084
2 12839 14960 16777 17699
14959 16776 17698 18252
77 77 78 78
10113 10114
3 12839 17746
17745 18252
31 31
10145 10146 10147 10148 10149 10150
4 12839 13197 13702 14207 14713 16483
13196 13701 14206 14712 16482 18252
29 29 29 30 30 30
10177 10178 10179
5 12839 14942 17045
14941 17044 18252
59 59 60
10209 10210 10211
6 12839 13210 13984
13209 13983 18252
42 42 42
10241 10242
7 12839 13418
13417 18252
103 103
10273 10274 10275 10276
8 12839 14155 14678 15323
14154 14677 15322 18252
46 47 47 47
10305 10306 10307 10308 10309 10310
9 12839 15747 16248 16749 17250 17751
15746 16247 16748 17249 17750 18252
25 25 25 25 25 26
LEGEND

The nunbers in each slot (box) correspond to the foll ow ng paraneters:

DC circuit numnber

Start receive tinme count (time-chip nunber)
End slot tinme count (tinme-chip nunber)
Guard tinme (nunber of tine chips)

PonE
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TABLE A-1X. 25-kHz segnent Ctine slot tinmes--format 1.

(concl uded) .

SUBFORVAT TI ME SLOTS
NUVBER 17 18 19 20 21 22
10337 10338 10339 10340
A 12839 14458 16077 17696
14457 16076 17695 18252
80 80 80 81
10369 10370 10371
B 12839 15364 17890
15363 17889 18252
33 34 34
10401 10402 10403 10404 10405
C 12839 14056 15273 16490 17707
14055 15272 16489 17706 18252
69 69 69 69 70
10433 10434 10435
D 12839 15065 17291
15064 17290 18252
38 38 38
10465
E 13418
18252
103
10497 10498 10499 10500
= 12839 14192 15545 16899
14191 15544 16898 18252
83 83 84 84
LEGEND

The nunbers in each slot (box) correspond to the

DC circuit numnber

Start receive tinme count (time-chip nunber)
End slot tinme count (tine-chip nunper)
Guard tinme (nunber of tine chips)

PwnE
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TABLE A-X. 25-kHz segnent C tinme slot tines--format 2.

SUBFORVAT TI ME SLOTS
NUVBER 17 18 19 20 21 22
10049 10050 10051 10052 10053 10054
1 20715 21684 22573 23462 24351 25240
21683 22572 23461 24350 25239 26128
45 45 45 45 45 45
10081 10082 10083 10084
2 20715 22836 24653 25575
22835 24652 25574 26128
77 77 78 78
10113 10114
3 20715 25622
25621 26128
31 31
10145 10146 10147 10148 10149 10150
4 20715 21073 21578 22083 22589 24359
21072 21577 22082 22588 24358 26128
29 29 29 30 30 30
10177 10178 10179
5 20715 22818 24921
22817 24920 26128
59 59 60
10209 10210 10211
6 20715 21086 21860
21085 21859 26128
42 42 42
10241 10242
7 20715 21294
21293 26128
103 103
10273 10274 10275 10276
8 20715 22031 22554 23199
22030 22553 23198 26128
46 47 47 47
10305 10306 10307 10308 10309 10310
9 20715 23623 24123 24625 25126 25627
23622 24122 24624 25125 25626 26128
25 24 26 25 25 26
LEGEND

The nunbers in each slot (box) correspond to the foll ow ng paraneters:

DC circuit numnber

Start receive tinme count (time-chip nunber)
End slot tinme count (tinme-chip nunber)
Guard tinme (nunber of tine chips)

PonE
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TABLE A-X. 25-kHz Segnent Ctine slot tinmes--format 2 (concl uded).

SUBFORMAT TI ME SLOTS
NUVBER 17 18 19 20 21 22
10337 10338 10339 10340
A 20715 22334 23953 25572
22333 23952 25571 26128
80 80 80 81
10369 10370 10371
B 20715 23240 25766
23239 25765 26128
33 34 34
10401 10402 10403 10404 10405
c 20715 21932 23149 24366 25583
21931 23148 24365 25582 26128
69 69 69 69 70
10433 10434 10435
5 20715 22941 25167
22940 25166 26128
38 38 38
10465
£ 21294
26128
103
10497 10498 10499 10500
. 20715 22067 23421 24775
22066 23420 24774 26128
82 84 84 84
LEGEND:

The nunbers in each slot (box) correspond to the foll ow ng paraneters:

DC circuit numnber

Start receive tinme count (time-chip nunber)
End slot tinme count (tine-chip nunper)
Guard tinme (nunber of tine chips)

PwnE
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